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End haphazard tool buying and tool making. Have a Tool 
Plan and order your tools intelligently. Standardize on multi- 
purpose tools that will not only do today’s job but tomorrow’s 
too, on ARMSTRONG TOOL HOLDERS that end excessive 
tool costs and waste. 

There are ARMSTRONG TOOL HOLDERS for every operation 
on lathes, planers, slotters and shapers . . a complete system 
of Tool Holders, over 100 sizes and shapes, all interrelated and 
complementary to each other. All permanent tools that take 
interchangeable cutters, that end “tooling-up” and “tool dress- 
ing’. Each is a master tool in design, construction and per- 
formance, that does the work of a set of ordinary tools. All 
give many years of service and “Save All Forging, 70% Grind- 
ing and 90% High Speed Steel”. 

Use ARMSTRONG TOOL HOLDERS for every operation for 
all machines. It is in their multiplication that you multiply 
savings and profits. 


Write for Catalog B-27. 


ARMSTRONG BROS. TOOL COMPANY 
“The Tool Holder People” 
328 N. Francisco Ave., Chicago, U. S. A. 
New York Sales Office: 109 Lafayette Street 








End iitacorl Tooling Methods 





Cutter retains true form 
for it requires only fla 
top grinding to re-sharpen. 
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Tool Holders 
Lathe Dogs 
“C” Clamps 
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AMSTRONG TOOL HOLDERS Are Used in Over 96% of the Machine Shops and Tool Room 
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FEW years ago an article was 

published in “Factory and In- 
dustrial Management” under the sig- 
nature of F. J. Van Poppelen, de- 
scribing the work that had been done 
at the Cadillac Motor Car Company’s 
plant in applying principles of motion 
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economy. In the article Mr. Van 
pe. Poppelen said “We felt that our 
6G greatest progress along the lines of 


good motion practice could be accom- 
plished by making several hundred 
men in the organization ‘motion 
minded’ rather than by depending 
upon the results to be secured ‘by 
some one man or by several men. 
We decided, therefore, to teach our 
superintendents, tool engineers, time 
study men, foremen, assistant fore- 
men, and group leaders the principles 
of motion economy, and to demon- 
strate these principles and their appli- 
tation to specific operations with which 
they were more or less familiar.” 
This statement establishes the key- 
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Motion and Process Economy 


Each extra movement made by a workman in the performance 

of a task costs his employer money. Yet very often an employer 

who is duly careful and economical in the purchasing of materials 

and equipment will allow his money to be wasted through lost 
motion in the manufacturing processes. 


By Myron A. LEE 
Professor of Industrial Engineering, Cornell University 


note of improvement of processes and 
operations by the application of the 
principles of motion economy. This 
is not a work in which only highly- 
trained time study men may partici- 
pate; in fact, if a plant is to be suc- 
cessful in this undertaking, the fore- 
men and assistant foremen should be 
interested and continually on the 
lookout for chances to apply the prin- 
ciples. There is nothing complicated 
about the principles of motion econ- 
omy and anyone can apply them. 


Simple Illustration of the Use of 
the Laws 


A simple illustration of the appli- 
cation of some of the principles may 
best demonstrate this fact A manu- 
facturing concern in one of its prod- 
ucts used eight cap screws with a 
lock washer, plain washer and rub- 
ber washer under the head of each 
(see Fig. 1). It was found to facili- 
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tate assembly of the product if these 
washers were assembled on the cap 
screws. (The rubber washer fitted 
tightly enough so that it held the 
plain washer and lock washer on the 
cap screw.) 

Original Method of Assembly 

Originally the procedure for this 
sub-assembly was as follows: The 


mi 40 





Fig. 1—Capscrew with lock washer, plain 
washer, and rubber washer to assembled 
together. 


parts were placed in containers on a 
bench, the operator picked up a screw 
with the left hand and then, holding 
the screw in the left hand, picked up 
a lock washer and placed it on the 
screw, then the plain washer and then 
the rubber washer, deposited the as- 
sembly in a container and then re- 
peated the procedure. 


Improved Method of Assembly 

A consideration of the principles 
of motion economy suggested the fol- 
lowing method of assembly. The 
parts were placed in bins arranged 
approximately in a semi-circle about 
the work place (see Fig. 2). A very 
simple fixture illustrated in Figs. 2, 
3 and 4 was constructed. This fixture 
consisted of a hardwood board shown 
in Fig. 8. Two counterbored holes 
(A and B, Figs. 3 and 4) were lo- 
cated as shown and a bent metal 
chute (C and D, Fig. 3) was attached 
to this board for drop delivery of the 
finished assemblies. 
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The procedure of assembly with 
this arrangement is as follows: Op. 
erator makes two assemblies at g 
time, one with each hand. The oper- 
ations and motions of each hand are 
identical. Operator reaches to bin 
No. 1 and slides rubber washers to 
holes A and B, then reaches to bin 
No. 2 and slides plain steel washers 
to holes A and B, then to bin No. 3 
and slides lock washers to holes A 
and B. Next a cap screw is grasped 
by each hand at bin No. 4 and in- 
serted thru the washers in holes A 
and B. When the cap screws are 
lifted from holes A and B the wash- 
ers remain on the screws because of 
the snug fit of the rubber washers. 
The assemblies are dropped in chutes 
C and D as the hands reach for rub- 
ber washers from bin No. 1 to repeat 
the cycle. 

A very satisfying feature of most 
of these improvements is the very 
small amount of expense entailed in 
connection with the improvement, 
For instance, in this case a sheet 
metal bin was made which could be 
used for a variety of small assembly 


i 


] 









Fig. 2—Arrangement of parts according to 
improved method. 


jobs. The fixture was only a hard 
wood board with two holes bored in 
it and a bent metal drop delivery 
chute. The time of the operation was 
reduced about 50 per cent. 

This saving was occasioned by ap- 
plying the following very simple 
principles of motion economy: 
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1, Originally the left hand was 
engaged mainly in holding the cap 
grew while the washers were as- 
sembled by the right hand. The fix- 
ture eliminated this holding, releas- 
ing the right hand for useful work. 

9, The two hands in each case be- 


FIGURE 3 
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and delivery chute. 


gin and end their motions at the same 
time. 

8. Motions are in opposite and 
symmetrical directions. 





4, Motions are rythmic. 

5. Drop delivery has been pro- 
vided for. 

6. Materials have been located 
around the work place and close to 
the point of use. 

7, Fixed stations have been pro- 
vided for materials. 

8. Gravity feed bins have been 
used for materials. 

9. It has been made possible to 
transport the washers by sliding 
rather than by grasping and carry- 
ing. 

Procedure in Applying the Laws of 
Motion Economy to an Operation 
To apply the laws an operation is 

checked against the list of laws to 

see which laws are being partially 
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or completely violated. Then a little 
ingenuity is used to rearrange the 
work place and procedure to conform 
to the laws which it is decided are 
applicable to the particular operation, 
continually bearing in mind of course 
that no unwarranted expenditure is 
to be made. 


The Laws of Motion 
Economy 
Since the term “ther- 
blig” is used in the state- 
ment of some of the laws, 
this term will first be de- 
fined and explained. 


The word “therblig” is 
simply “Gilbreth” spelled 
backwards. The term was 
originated by Frank Gil- 
breth to save time. He ex- 
plained that he coined it 
“for the purpose of hav- 
ing a short word which 


RVBBER 







Fig. 3—Plan drawing of improved work-arrangement, show- Will save the motions nec- 
ing distribution of parts, locating holes for bolts in process, essary to write such a 


long description as ‘one of 
the seventeen categories into which the 
motion study elementary subdivisions 
of a cycle of motion fall’.” (Gilbreth, 
F. B. and L. M. “Classifying the Ele- 
ments of Work”, Management and 
Administration, Vol. 8, No. 2, pg. 151, 
August, 1924). 
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Fig. 4—Cross section of work bench through 
part 


In other words, a “therblig” is a 
short or elementary motion such as 
“rasp”, “release part”, “transport 
part”, etc. A series of such “ther- 
bligs” make up the cycle of motions 
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necessary to perform any given oper- 
ation. 

Gilbreth developed rules or laws 
for motion economy and fatigue re- 
duction. These have been amplified 
by other workers in the field until 
now the recognized principles might 
be listed as follows: 

1. The two hands should prefer- 
ably begin their therbligs simultane- 
ously. 

2. The two hands should prefer- 
ably complete their therbligs at the 
same instant. 

8. The two hands should not be 
idle at the same instant except dur- 
ing rest periods. 

4. Motions of the arms should be 
in opposite and symmetrical direc- 
tions, instead of in the same direc- 
tion, and should be made simultane- 
ously. 

5. Hand motions should, ordinar- 
ily, be confined to the lowest classi- 
fication with which it is possible to 
perform the work satisfactorily. 

6. Materials and tools should be 
located to permit the best sequence 
of therbligs. 

7. Continuous curved motions are 
preferable to motions in straight 
lines where the latter require sudden 
and sharp changes in direction. 

8. Free, loose (ballistic) move- 
ments are faster, easier, and more 
accurate than restricted (fixation) or 
controlled movements. 

9. Rhythm is essential to the 
smooth and automatic performance 
of an operation and the work should 
be arranged to permit an easy and 
natural rhythm wherever possible. 

10. Momentum should be em- 


ployed to assist the worker wherever 
possible, and it should be reduced to 
a minimum if it must be overcome 
by muscular effort. 

11. The hands should be relieved 
of all work which can be performed 
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more advantageously by the feet or 
other parts of the body. 

12. “Drop deliveries” should be 
used wherever possible. 

18. Gravity feed containers and 
bins should be used to deliver the 
material as close to the point of as. 
sembly or use as possible. 

14. Tools and materials should be 
located around the work place and 
as close to the point of use as pos. 
sible. 

15. Definite and fixed stations 
should be provided for all materials; 
tools, and light equipment should be 
prepositioned wherever possible. 

16. Mechanical devices should 
eliminate the therblig “hold” when- 
ever practicable. 

17. The height of the work place 
and the chair should preferably be 
arranged so that alternate sitting 
and standing at work is easily pos- 
sible. 

18. A chair of the proper type 
and height to permit good posture 
should be provided for every worker 
possible. 

19. Where each finger performs 
some specific movement, as in type 
writing, the load should be distrib 
uted in accordance with the inherent 
capacities of the fingers. 

20. Handles such as those used o 
cranks and screwdrivers should be 
designed to permit as much of the 
surface of the hand as possible w 
come in contact with the handle 
This is particularly true when con 
siderable force is exerted in using 
the handle. 

21. Levers, hand wheels, cross 
bars, push buttons and handles should 
be so located that the operator cal 
manipulate them with the least 
change in body position and with th 
greatest mechanical advantage. 

22. It is usually quicker to trai 
port small objects by sliding than 


carrying. 
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HASKINS 
|) TAPPER 


.. has ALL these 


Advantages 


Thru the combination of 
advantages found only 
in Haskins High-Speed 
Tap ping ‘Equipment, 
three to four more 
parts can be presented 


to the tapper and with 


less fatigue. 


Tap breakage reduced 
to the minimum by the 
ever-rigid, sensitive 
spindle and the tapping 
mechanism. 


The advantages listed 
are but a few of those 
found in a Haskins Tap- 
per. Every convenience 
for the operator; every 
desirable mechanical 
feature. Tapping ca- 
pacity in brass and 
non-ferrous metals up 
to %"': in steel and cast 
iron, up to 3/16". 





(1) 

TWO-HAND FEED 
The safety foot pedal leaves 
operator's two hands free at 
all times to feed piece into 
the fixture. 


(2) 

NO-FLOAT SPINDLE 
There is no float or play in 
the ever-rigid spindle which 
insures accuracy at high 
speed with the minimum of 
tap breakage. 


(3) 

DOUBLE-SPEED REVERSE 
The tap comes out of the 
tapped hole at twice the 
speed at which it entered, 
thereby greatly increasing 
production speed. 


(4) 

POSITIVE LUBRICATION 
Automatic oil pump delivers 
clean oil at the tapping 
point before each tapping 
operation. 


(5) 

LOW COST FIXTURES 

As both hands are free to 
hold the piece, the fixture 
needed can be simple and 
free from costly clamps. 


MANY OTHER 
VITAL FEATURES 





INVESTIGATE the advantages that only a Haskins High-Speed 
Tapper can give you. Investigate the increased production and 
lower costs it affords. Why not send us samples of parts you are 
now tapping for speeding-up suggestions? 


R. G. HASKINS COMPANY 


Makers of High-Speed Tappers, Screw-drivers and Flexible Shaft Equipment 
4667 W. FULTON ST. 


CHICAGO 
























14 MODERN MACHINE SHOP 


23. A “full hook” grasp is usually 
quicker than a “pressure” grasp. 

24. An effort should be made to 
establish standard times for the per- 
formance of various therbligs under 
standard conditions. These may then 
be used in setting “synthetic” times, 

25. The number of therbligs re- 
quired to perform a cycle should be 
ascertained, as the best method is 
usually that involving the fewest 
therbligs per cycle. 

Application of the Laws 

The first four laws may be consid- 

ered together. Perhaps the best ex- 





Fig. 5—Operations are classified by the arm 
movements required. 


ample of trying to disobey these laws 
is the time honored stunt of trying to 
pat your head and rub your stomach 
at the same time. These four laws 
were all violated in the original 
method of assembling the cap screw 
and washers. They were all ob- 
served in the improved assembly 
method. A very universal example 
of their violation is in the accepted 
method of drilling, tapping or coun- 
tersinking small holes in parts using 
a single spindle sensitive drill. After 
studying these laws the American 
Hard Rubber Company built a small 
sensitive drill with two spindles about 
5 inches apart. These spindles could 
be lowered simultaneously by press- 
ing on a foot lever.. The operator 
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now grasps a part in each hand, posi- 
tions the parts under the drill, an 
depresses both drills at once with the 
foot pedal. Here is an opportunity 
for some wide-awake drill manufge. 
turer to improve his sales. 

Law No. 5. Hand motions shoul 
ordinarily be confined to the lowest 
classification with which it is possible 
to perform the work satisfactorily, 

The classification referred to in this 
law is as follows: 

1. Finger motions. 

2. Motions involving fingers and 
wrist. 

8. Motions involving fingers, wrists 
and forearm. 

4. Motions involving fingers, wrist, 
forearm and upper arm. 

5. Motions involving fingers, wrist, 
forearm, upper arm and _ shoulder, 
This class necessitates disturbance of 
the posture. 

Fig. 5 is a view of a work place 
looking vertically downward. If a 
operation can be arranged to be per- 
formed within the space included by 
the small semi-circles the motions 
required will be in class 3 or lower. 
If the operation can be arranged to 
be performed within the areas et- 
closed by the large semi-circles, the 
motions necessary will fall in class 4 
or lower. Any portion of the opers- 
tion requiring the operator to reaci 
beyond the large semi-circles will ir 
volve a class 5 motion. 

However, one feature of this classi- 
fication should be borne in mind. h 
considering classes 1 and 2, it is’ 
well established fact that motions of 
the wrist and forearm are 
faster and usually more uniform tha 
motions of the fingers alone. 
this reason it is advisable in apply 
ing this law to avoid attempts to us 
finger motions only, when the use 
wrist and forearm motions can #@§,, 
complish the purpose. With this & 

(Continued on page 86) 
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IMPORTANT “BUY WoRDS 


MEANS INSURED F 


ee “Chemically 

Pure,” “Fadeless Dyes” and 
countless similar phrases have 
become “buy words” — unques- 
tioned symbols of known worth 
and quality. 


With iron and steel products, 
“Parker Processed” has likewise 
come to indicate a standard of 
greater value. 














Parker literature sum- 
marizes the findings 
of the Parker re- 
search staff. It de- 
scribes their more im- 


brant findings in 17 years of research, 
Sipported by extensive practical experience 
1 tust-proofing and finish improvement of 
and steel products in all industries. 
will be sent on request to interested 


men and manufacturers. 


OR 
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Sie 


LONGER LIFE 


The manufacturer who protects 
his products with Parker Pro- 
cesses not only puts insurance of 
longer life behind his line, but 
buys greater confidence with the 
public. 


This “life insurance” for iron and 
steel is evidence of intent to give 
more for the money and to deliver 
a better product. 


PARKER RUST-PROOF COMPANY, DETROIT, MICH. 
2204 East Milwaukee Avenue 












RUST-PROOFING 


VOCESSES 


PARKERIZING " 
BONDERIZING Esti 
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Conveyors Expedite Produc- 
tion of Lycoming Motors 


By W. H. SwInK 


Production Engineer, Lycoming Manufacturing Co. 


HE production of As told to for the tools on the 
a cylinder unit for Francis A. Westbrook subsequent operation 
an internal combustion And unless means are 


engine is usually a somewhat lengthy provided for supporting the load be. 
and complicated job, involving from tween operations and turning it about 
perhaps 25 to 45 machining operations. mechanically, production will suffer 
Thus it is easy to understand that a due to the extraordinary fatigue in- 
very large share of the process time duced by the handling. 

is absorbed in moving the piece from The Lycoming Manufacturing Con- 
one operation to another, or turning it pany builds internal combustion en- 
over or around, or locating it properly gines for automotive, aircraft ani 
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1 






























Fig. 1—Layout of cylinder department at Lycoming Manufacturing Company’s plant, showins 
conveyor lines. 


1. Turntable 7. Transfer Car and Elevating Mechanism 
2. Portable Turntable 8. Carrier-Type Chute 

3. Transfer Car 9. Hinge Mechanism 

4. Small Turntable 10. Shuttle Car 


6. Special Turnover Mechanism 11. Turntable and Tilting Mechanism 


6. Turnover and Lifting Stand 12. Special Tilting Device 
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marine use. When the demand for 
their engines rose to a point that ex- 
ceeded the production capacity of the 
plant recently, it became necessary 
to install a considerable amount of 
nw machinery in the automotive 
eglinder block department. And in 
order to locate the new units prop- 
aly, it became necessary to move so 
many of the existing 
machines that it was ty 
decided to re-set the iam : 
entire line of ma- — 
chines and install a 
complete conveyor 
system, thus reducing 
the fatigue as far as 
possible, eliminating 
lst time resulting 
fom manual hand- @& 
ling, and increasing 
the safety factor for 
the operators. 

In planning the 
system, turntables, | 
transfer cars, and 
raising or tilting de- 
viees were provided 
wherever they could 
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be used to advantage 
in lining up the 
blocks with the beds 
of the machines. The 
use of power hoists 
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fore the new conveyor system was 
installed; thus it has been possible to 
obtain a very fair comparison be- 
tween the production figures under 
the old system and under the new. 
It has also been interesting to note 
the difference in the attitude of the 
operators when it became apparent 
that their physical welfare was being 





Fig. 2—The blocks come to these machines on the lower conveyor 


has been avoided ex- line at the left and are pushed directly onto the elevating section, 


cept at the beginning 
of the line, where it 
Is necessary to raise the block onto 
the conveyor in order to start it on 
its way. All of the conveyor sections 


are of the gravity-roller type, and 


are of an identical height excepting 
at a few points. The course of the 
conveyor is very clearly indicated on 
the plan layout of the department 
shown as Fig. 1. 

The operators now working on the 
cylinder block production lines are 
with few exceptions the same men 
who worked on these operations be- 





with which they are elevated to the level of the three conveyor 
lines extending through the machine. 


taken into consideration. The most 
outstanding fact, however, consisted 
in that it would have been impossible 
to obtain the full benefit of modern, 
up-to-date machine tools and equip- 
ment if an equally modern material 
handling system had not been pro- 
vided with which to serve them. The 
two are inseparable if maximum re- 
sults are to be realized. 

The elimination of fatigue is, of 
course, one of the more important of 
the advantages of the conveyor system. 


















‘AUTOMOBI 


Below —Aloxite Brand Mounted Disc Wheels are 
used in the grinding of ends of the finished springs 


Typical set of Aloxite Brand Wheel 
grinding and regulating w heels—as used 
on the battery of Cincinnati Centerlet 
Grinders in famed Detroit automobit 
plant. 








Parts Ground—Spring Rods; Limits—Rough Grind 


Finish Grind 
Straight 
Round 
Finish—excellent. 
Stock removal .  .015 to .017. 
Production rate . 12 ft. net per minute 
gross 9 to 10 ft. net per minute. 
Net hourly production—320 to 350 rods 12 ft. long. 
Method of grinding —Thrufeed. 
Wheel used—Aloxite Brand on both rough and finished 
grinding—20 x 6x 12 and 24x 6x 12. 


hen independent front wheel suspension 
mmived...we met the new grinding conditions 


NARBORUNDUM Engineering, always 
|, identified with every advanced de- 
= velopment, has solved the grinding 
ms attendant upon the new, revo- 
automobile independent front 
tel suspension—termed Axelflex, Knee 
ction, Individual Suspension; Floating 
wshioned Wheels, etc. 
It meant new parts to be ground. New 
eels to be dealt with. New grinding con- 
itions—coupled with greater accuracy, 
ter finishes and demand for high pro- 
ction, We had to be ready with grinding 
heels, abrasive dises and other products 
bmeet these new conditions. In fact, we 
es be ahead of the industry. We had 
ready to supply the right wheels to 
yon early experimental grinding work, 
tich resulted in grinding units capable of 
tremely high production—capable of get- 
gout the work quickly, easily, efficiently. 





Grinding plays an all important part in 
this new contribution to comfortable rid- 
ing. We are proud to say that “Carborun- 
dum” Research has most adequately solved 
these new grinding problems in several 
great automobile plants. 

Carborundum Engineering Service and 
Carborundum Brand Abrasive Products 
can improve your present grinding condi- 
tions or conquer the new. 


CARBORUNDUM and ALOXITE 


BRAND 


ABRASIVE PRODUCTS 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 
Canadian Carborundum Co., Ltd., Niagara Falls, Ont. 
Offices and warehouses in New York, Chicago, Boston, 
Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, 
Milwaukee, Grand Rapids; Toronto, Ont. (Carborundum 
and Aloxite are registered trade marks of The Carborun- 
dum Company.) 
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Convenient and quick handling is an- 
other. Probably the best way to illus- 
trate these facts would be to consider 


a few typical cases, making a com- 
parison between the conveyors and 
fixtures now in use and the manner 
in which the cylinder blocks were 
handled before the present system 
was installed. 

In the foreground of the illustra- 





Fig. 3—Conveyor section mounted on a ball-bearing turntable. 
right is a “roll-over” device, for turning blocks upside down without 
injury to the blocks, the conveyor, or the operator. 


tion, Fig. 2, can be seen a roller con- 
veyor elevating device. The cylinder 
blocks are received on this unit, ele- 
vated from the lower line to three 
parallel lines at right angles to the 
lower line, and are then pushed di- 
rectly onto the machine without 
manual lifting or handling. A lever 
on the machine controls mechanism 
by means of which the blocks are 
tilted to the proper angle. As will be 
seen from the photograph, there are 
several operations at this higher level 
served by the system of three parallel 
roller conveyors. What this equip- 
ment means in the way of conserving 
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manpower and eliminating fatign 
hardly needs stressing. 

Figure 3 shows a roller conveyor 
line arranged to serve several dri 
machines. Inasmuch as the blocks for 
certain models of engines do not gy 
to the two machines shown nearest 
in the illustration, these machines are 
set at an angle to the main conveyor 
line. In front of each machine is 

short section of 
* conveyor mount 
ed on a ball-bear. 
ing turntable 
When a block com. 
ing along on the 
main conveyor line 
arrives at the tur- 
i table section, if it 
| is to be drilled 
here it is a simple 
matter to turn the 
section crosswise 
and then push the 
work into the jig 
on the drilling ma- 
chine table. 

On the other 
hand, if these op- 
erations are to be 
omitted, the turn- 
tables are set s0 
that the conveyor 
line is continuous 
and the blocks travel on to subsequent 
operations. 

In the right foreground of the illus- 
tration, Fig. 3, is a roll-over device 
by means of which a cylinder block 
can be turned completely over with 
no more effort than is required t 
revolve the cylindrical iron structure. 
There are points in the series of oper 
ations at which the blocks must be 
reversed so that drilling or other 
operations can be performed on the 
reverse sides. Before the “roll-over” 
devices were installed, an operator 
had to swing each block crosswise 
the conveyor so that it would not fal 
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Double Reduction Unit 
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MODERN MACHINES 
require MODERN GEARS 


Speed and still greater speed is the order of the 
day in every field of industry. Competitive condi- 
tions demand high speed machines of maximum 


productive capacity. 


If your machinery is hampered by obsolete gears 
that are noisy, inefficient and expensive to main- 
tain, you will be money in pocket if you replace 
them with Farrel-Sykes continuous tooth herring- 


bone gears. 


Farrel-Sykes Gears are accurate, durable, highly 
efficient, smooth and silent in operation and will 
enhance the value of any machine in which they 


are used. 


We make gears of all types for connecting par- 
allel axes . . . any size from % inch to 20 feet 
diameter . . . for any application. Also a complete 
line of gear units from 1 to 10,000 H. P. 


Our engineers are at your service to help with 
your gear and drive problems. Catalogs and 
engineering data on request. 


F ARREL-BIRMINGHAM COMPANY, inc. 
381 Vulcan St., Buffalo, N. Y. 











FARREL-SYKES ‘aiiactione" 
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off, and then tip it over as gently as 
possible, tipping it a second time to 
bring the bottom to the upper posi- 
tion. This task not only required a 
considerable amount of exertion, but 
always involved the risk of injury to 
the block or to the workman. 
present equipment, the block is simply 


pushed into place 
in the roll-over 
device and _ the 
device is revolved 
180 degrees, then 


he 


Fig. 5—A “tip-over”’ 
device built on trun- 
nions and balanced so 
that the block may be 
tipped to any desired 
angle with a mini- 
mum of effort and 
without injury to the 
block or the operator. 
A transfer table, used 
to move blocks to ma- 
chines that are out 
of the line, is shown 
at the right. 
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Fig. 4— The cylinder blocks an 

moved from the conveyor di 

into the me the machine 
table. 


vW 


the block is pushed out onto 
the main line of conveyor 
again. Guards properly 
placed in the device, hold the 
block in position while it is 
being reversed. The “wheels” 
of the device roll on rollers 
which serve as large roller 
bearings. 


Figure 4 illustrates the 
method of setting the ma- 
chines so that they can he 
served directly by the con- 
veyor lines. Here a “four. 
way” multiple tapping ma- 
chine is set so that a bracket 
attached to the front of the 
machine will form a part of 
the conveyor. The rollers on 
the conveyor are of an even height 
with locating blocks in the fixture on 
the machine table; thus when a block 
has been moved into position on the 
bracket, it is easily shoved into the 
fixture, where it can be clamped and 
machined. 

At one point in the progress of the 
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“Since installing Disston 
Improved Interlocked Saw, 
we increased our feed from 
%" per minute to 1.4” cut- 
ting medium carbon steel 
forging 8%" 
indiameter.” 

¥ 


Photograph taken at Works of Pennsyl- 
vania Forge Corporation, Philadelphia. 
Espen-Lucas machine. Disston Improved 
Interlocked Saw, 32°’ diameter, 56 teeth, 
%" blade, 14" kerf. Quotation is from 
report of C. J. Steen, Engineer. 


DISSTON 


Improved INTERLOCK FREE to you 
INSERTED-TOOTH Any one or all of these 
METAL SAW Faster and more DISSTO pa 








eficient! Teeth made of Disston high-speed MANUALS 

steel specially heat treated... Hard and HENRY DISSTON & SONS, Inc. 

tough for rugged service. Design keeps 321 Tacony, Philadelphia, U.S. A. 

teeth in proper alignment resulting in uni- Send manuals checked. 

form tooth load and longer life for the saw. Inserted-Tooth 
Metal Saws 

HACK SAW BLADES... DISSTON FILES... if 

More work per blade; more Unequaled in service and CL] DISSTON FILES 

cutting per hour. economy ! 


; ia Disston_Metal-Cut- 
METAL-CUTTING CARBOLOY- FITTED ting Band Saws 
BANDSAWS ....With SAWS...For cutting ma- ia Disston 
hatdnessalikeineach tooth. terials of abrasive nature. Carboloy Products 
[_] HACK SAWS 


CJ Disston Products 
Indexed for Industries 





Henry Disston & Sons, Inc. 
321 TACONY, PHILADELPHIA, U.S. A. 
GCanudion. fectery: TORONTO... «BR Re OR Sfewen neocons econnmncscentasesesee 


BRANCHES: 


Langor, Me., Boston, Chicago, Detroit, Memphis, New Orleans, 
Seattle, Portland, Ore., San Francisco, Vancouver, B. C. Address. .........2-22--cccenecnnesceencwccccce 
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cylinder block through the machining 
department it becomes necessary to 
tip the block over onto its side, which 
must be done as quickly and easily as 
possible and without damaging the 
block or conveyor. In order to ac- 
complish this, a section of the con- 
veyor is built on trunnions so that it 





Fig 6—A section of the conveyor built to serve as a turn-table for 
reversing the position of the block between boring operations. 


can be swivelled to the required 
angle, and a side platform is built on 
to support the block after it has been 
tipped over, as shown in Fig. 5. After 
the block has been tipped, it is moved 
onto the conveyor transfer car shown 
at the right in the illustration and is 
moved to the machine for the next 
operation. The transfer car runs on a 
track between machines on either 
side of the conveyor line, making it 
possible to move the block to either 
machine, according to the size of the 
block. 

Figure 6 shows two machines with 
which the piston holes in the cylinder 
block are bored—one machine being 
used to bore the holes in one side of 
a twelve-cylinder block and the other 
machine being used to bore the op- 
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posite set of holes. This method of 
machining makes it necessary to tun 
the block end for end between the tw 
operations. 

After the first boring operation ha 
been completed, the block is pushe 
onto a conveyor section that connegts 
the two machines. This section, hoy. 

ever, is supported by 

a vertical shaft ing 

substantial bearing, 

the shaft serving » 
an axle upon which 
the conveyor section, 
with its load, can be 
revolved. Thus the 

block can easily b 

swung about, end 

for end, and moved 

into place in the 

next fixture. 
From the forego 

ing illustration 2 

very fair idea may 
‘ be obtained as t 

the efficiency of the 
ordinary roller con 
veyor and the possi- 
bilities for adapting 
it for use in the 
handling of a vari- 
ety of products. While the pri 
ciples of this type of conveyor have 
been illustrated by specific applica 
tions in the plant of the Lycoming 
Manufacturing Company, they ar 
suggestive of what can be done in 
any machine shop where a sequent 
of operations must be performed m 
duplicate pieces of heavy work. 

The task of laying out a conveyor 
line is not a difficult task; to a large 
extent it consists merely in adapting 
the standard types of conveyor equip 
ment—with variations such as thos 
described here—to the product ani 
to the local conditions. However, i 
is a good idea, when contemplating 
the installation of a conveying systel, 
to consult with representatives of te 
liable conveyor manufacturers. 
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NOT To Use - - 


CEMENTED CARBIDE TIPPED 


MILLING CLITTERS $ 


If you are milling any type of ferrous (except steel), 
non-ferrous or non-metallic material, ask this ques- 


1. By obtaining 
od tion: “Can we afford not to use Carboloy cemented 


greater accuracy 

carbide cutters?” 

You can obtain a definite answer to that question 
a» ty 6 based on the seoule of more than five years’ experi- 
longer life ence in applying Carboloy milling cutters on many 
bet ween.grinds diversified jobs—some probably very similar to your 

own applications. 

Ask the question—and then, on the basis of com- 
3. By obtaining prehensive data applied to your jobs, judge for your- 
higher speeds, self whether you can afford to be without Carboloy 
faster feeds sane ‘ee : 

cutters on your milling applications. There is no 

obligation, just send the coupon below. 


4. By combining CARBOLOY COMPANY, Inc. 
roughing and DETROIT, MICHIGAN 


— Sales and Service: 


CHICAGO CLEVELAND DETROIT 
NEWARK PHILADELPHIA PITTSBURGH 


Md / 5. By being able to ma- 
¥. @ chine hard materials Carboloy Company, Inc. 
‘ 2485 E. Grand Bivd., 
Detroit, Mich. 
Without obligation, give us pl 
data on Carboloy milling-cutter savings as applied to our jobs. 


The Mark of CARDOLOY 





Because of these and 
other proven advan- 
tages of Carboloy é pitt eshte ee EL arth a Ae 
milling cutters i a eel tsa ie ae E 
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The flexible shaft has won 
The its present important place 


in machine design because 

it meets a need which m 

< other mechanical ele 
Flexible Shaft mart on 
of elements can meg 


s oe 
1n as simply and @ 
economically. This 


Machine Design cone of Sa 
and advantages 


By Geo. T. LATIMER of the flexible 


Manager, Industrial Division, 
The S. S. White Dental Mfg. Co. shaft. 


HE transmission of power by the The flexible shaft apparently has 
use of the flexible shaft is com- two main fields of usefulness. The 
mon practice in many lines of manu- first is the transmission of power at § 
facturing today, and the applications either high or low speeds with the 
are many and varied. The uniformly continuity and properties of a solid 
successful performance of all appli- shaft, between points so located with § 
cations establishes beyond question respect to each other that a solid 
the value of the flexible shaft as a shaft cannot be used, such as around 
practical and dependable element in corners, at angles, and in other cases 
machine design. where the driving and driven elements 
are not in alignment. The see- 
ond is the transmission of 
motion to elements which 
must be reciprocated, re 
volved, or otherwise moved, 
in cases where the elements 
to be moved are so located 
that they cannot readily be §.,i.,.i,, 
reached by hand or where 4 
direct, aligned connection is 
not practicable. 

In other words, the flex- 
ible shaft provides a simple 
and efficient means of trams- 
mitting power or motion it 
many places where unect 
nomical methods; involving 
the use of complicated or it- 
efficient mechanisms, would 


Fig. 1—In winding a flexible shaft, the lead or pitch of ordinari hav o be used 
the windings alternates and the size of the wire is . ly ave t 
increased with each layer. 








Why fool with those smooth belts 
that slip and waste power? 


... Put on a 


VIM TRED LEATHER BELT 


and watch it yi | UB 


ie 


+] 
4 


OU can throw away your sticky belt 
dressings and forget your belt worries 
hen you equip your drives with 
IM TRED—“The Non-Skid Belt.” Its 
ve,” resilient, treaded surface grips the 
ley like a non-skid tire grips the road, 
dassures you of full speed, trouble-free 
formance on every drive. 








y VIM TRED offers you these advantages: 


DELIVERS MORE POWER AND 
RE SPEED to your machines be- 


4. RUNS SMOOTHER AND WITH- 
OUT VIBRATION. VIM TRED is 


it has more gripping power than 
ith belting 


HUGS THE PULLEY AT ANY 
D, VIM TRED is so soft and flex- 
atit grips the pulley firmly at any 
Hand delivers a smooth, even flow 
mer 


BLOWS DUST AWAY. As the 
mets the pulley air is forced out 
trow indentations in tiny jets, 
preventing dust from adhering to 
It or pulley and causing slippage 


' HOUGHTON & CO. 


somerset St Phi 


And All Over the 


Wor 


pressed to absolutely uniform thickness 
by the tremendous pressure used in pro- 
ducing the non-skid tread. 


5. STRONGEST BELT MADE be- 
cause it is made of VIM Leather—the 
belting material 


toughest, strongest 


know n. 


6. _LASTS LONGER because it elim- 
inates the two chief causes of belt wear 
SLIPPAGE, which causes frictional 
heat, and DUST, which grinds away 
the face of a belt. 


Send this coupon for 16-page booklet describing 
VIM TRED—“The Non-Skid Belt” 


Position 


Name 
Company 
: ; > 
ladelphia, Pa. Address 


id City 
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that millions of feet of flexible shaft- 
ing are now in use in a vast variety 
of applications, the possibilities of 
the flexible shaft have hardly begun 
to be realized. This situation is 
largely due to two reasons; lack of 
familiarity with developments that 


Correct 
Direction of 
Rotation 











Left-la 
Shat? y 





Fig. 2—The correct direction of rotation is 
opposite to that of the lead. 


have been made in the flexible shaft, 
and lack of information and data of 
a character that would enable en- 
gineers and designers to visualize 
opportunities for its use and to work 
out actual applications. 

A clear understanding of the basic 
characteristics of flexible shafts is 
essential to proper application. These 
characteristics are commonly desig- 
nated by the following terms: 

Transverse flexibility; the ease 
with which the shaft lends itself to 
bending. The opposite of transverse 
stiffness. 

Transverse stiffness; resistance to 
bending in a transverse direction. 
Transverse stiffness in a flexible 
shaft is the same characteristic as 
transverse stiffness or rigidity in a 
solid rod. 

Torsional stiffness; the resistance 
to twisting or deflection under load. 

Torsional flexibility; the opposite 
of torsional stiffness. 

Internal friction; the friction that 
may exist between the strands of 
wire which make up the drive shaft. 
It is separate and distinct from the 


ms 


March, 1934 


external friction between the shaft 
and the casing when the shaft is de. 
flected. Internal friction varies with 
the torsional and transverse stiffness 
of the shaft, the degree of curvature, 
and the load. Curving a shaft intro- 
duces additional internal friction, 
The consideration of internal friction 
is of vital importance in shaft con- 
struction and is covered more fully in 
succeeding paragraphs. 

Backlash, or initial deflection; the 
amount of movement or “take-up” of 
the cable wires from their normal lay 
to their tightened or driving position. 
In properly-constructed shafts this 
slack is so small that it can be 
measured only with sensitive instrv- 
ments and is therefore negligible, ex- 
cept in shafts of unusual length or 
where absolute synchronism between 
driving and driven elements is essen- 
tial. In such cases, special shafts can 
be made to meet the requirements. 

Torsional deflection; the angular 
deflection of the shaft under load. It 
is generally measured in degrees per 


sorpeatill nnn? 
aaa 
ie +eeeHanennnennna nN 





Fig. 3— Boiler Tube Cleaner. The flexible 
shaft is regularly employed for this applica- 
tion, as it is suited for severe service, 
transmit all the power needed, and operates 
satisfactorily in long lengths. 


unit of length per unit load. It & 
separate and distinct from backlash, 


and the amount of backlash in prop? 


erly-designed shafts is so small that 
for all practical purposes only tor 
sional deflection need be considered. 
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McCROSKY 
Block Boring Bars 


_— MONE OS EEE REN REL AEE LOB ROR IIOES 8.8 


A NEW AND IMPROVED METHOD 
of accurately locating and locking 
block in bar . . . A new method of 
securing any required amount of float 
. . » A new method of taking cutting 
thrust .. . Only five different series of 
block sizes to bore from I!/4"" to 12" 
dia. . . . Bulletin No. 12-D gives full 
details. Send for a copy. 
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McCROSKY TOOL CORPORATION 
MEADVILLE, PA. 
Branches in Cleveland, Chicago, Detroit, Toronto 
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Tendency to set; most flexible 
shafts which are deflected in fixed 
curves and remain idle for more or 
less extended periods tend to take a 
permanent “set.” This tendency is 
inherently greater in some makes of 
shafts than in others, but it can be 
reduced by proper treatment of the 
shaft in the manufacturing process. 
In shafts that run continuously the 
tendency to set is of minor impor- 





The two 


Fig 4—A Machine Tool Application. 
points connected by the flexible shaft are out 
of alignment with each other, but the flexible 


shaft bridges the gap in a simple, direct 


manner. 


tance since it is obviated by the con- 
tinual revolving movement. 

The ideal flexible shaft for any ap- 
plication is one in which the proper- 
ties of torsional stiffness, transverse 
flexibility, and internal friction are 
carefully balanced. The shaft should 
be as high in transverse flexibility 
and torsional stiffness as the condi- 
tions of the application will permit, 
while the internal friction should, of 
course, be as low as is possible with 
the combination of the other two 
characteristics. In other words, the 
shaft should offer maximum resist- 
ance to twisting under load with 
minimum resistance to bending and 
at the same time operate with as lit- 
tle internal friction as possible. 
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There are four basic parts to every 
complete flexible shaft assembly; 
(1) drive shaft, (2) drive shaft ends, 
(3) casing, and (4) casing ends. The 
most important element of the flex. 
ible shaft is, of course, the drive 
shaft. Assuming proper selection 
and application, the performance of a 
flexible shaft in service depends on 
the quality of this drive shaft, and 
the quality of the drive shaft depends 
upon the quality of the material used, 
the winding process and the method 
of cutting and fastening the ends, 
The shaft shown in the illustration 
is made of a special grade of steel 
wire of high tensile strength and 
rigid specifications, and the wires are 
wound by a process which insures 
absolute uniformity. 

The illustration, Figure 1, shows 
the construction of the S. S. White 
flexible shaft, which is generally 
built up of two or more superimposed 
layers or wire with or without a 
single wire in the center. Each layer 
is usually wound with four strands. 
As shown in the illustration, the d- 
rection of the lead, or pitch, of the 
windings alternates, and the size of 
the wire is usually graduated, increas- 
ing with each succeeding layer. 


The lay of a shaft is determined 
by the pitch direction of the outer 
lay of wires. A right-lay shaft is T 
one in which the pitch direction of the n 
outer lay is the same as that of a 6 
right-hand screw thread, and a left g 
lay shaft corresponds in pitch direc 
tion to a left-hand screw threai. K 
Figure 2 shows a left-lay shaft. It 
will be seen that when this shaft is 
turned in a clockwise direction, the 
outer winding tends to tighten up ané 
is thus in condition to transmit its 
maximum capacity. While flexible 
shafts deliver their maximum capat 
ity when operating in one directit 
only, they may be used with entirely 
satisfactory results for driving i 
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»»Do You Make 
Your Own Dies, 
Jigs, Templates, 
Gauges ? 
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You'll save a lot of 
time and trouble if 
you have handy a few 
pieces of flat steel 
for that purpose. 


Ask 
Your Supply Dealer 
For 


FLAT 
GROUND 


ize of 

-| SIMOND 

minei STOCK 
aft sf ‘This Steel is made in 18-inch long pieces and in almost any thick- 
of thf ness from 1/64-inch up to | inch, and widths from !/, inch up to 


of 1§ 6 inches wide. Each piece is annealed and very accurately 
. left-§ ground and labeled to show width and thickness. 


hreadf! Keep the most important sizes handy in your shop. Be sure when 
+. It} buying to insist on Simonds Flat Ground Stock to get the right 
aft sf quality of steel. Write for prices and descriptive circular. 


‘BIMONDS SAW AND STEEL CO. 


exible 








FITCHBURG, MASS. 







ESTABLISHED 1832 
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TABLE OF TORQUE CAPACITIES—DRIVE SHAFTS 2 
| to b 
Safe Torque Capacities in Torsioeil with 
oo Pounds-Inches for Straight Deflection most 
ra pie and Curved Shafts in Degrees 
oa of Per Lb.-In, 
° | Shaft Per Ft. 
2 | (In.) Radius of Curvature Length 
z ; of Shaft 
$s Straight Strai 
Pc (Straight 
20” 15” 10” a q” 6” a 4” Only) 
sx 
| % | 4.0 22 2.8] 2.5) 2.2) 1.8] 1.5] 1.1] 0.4 40.00 
% 20.0 |16.0)14.0/11.0} 8.7] 7.1} 5.0} 2.0) ...... 2.30 
“H” | % | 49.0 |36.0/31.0/22.0]/15.0/10.0) 4.0] ......) .... 0.70 
YY 78.0 |53.0/44.0/27.0)14.0) 5.0} ......) 22..] 2... 0.24 
5% 1720. TIOMSSUIZB0) GO) ......) .3.3..] e62-4 cc... 0.11 : 
%4 1620 “BEOIGC B20) ne) cosc..| ae eee. | ed 
| 
| % 2.8 2.0] 1.8) 1.7) 1.5] 1.4) 1.2) 1.0] 0.5 45.00 
yy, 11.0 9.0| 8.4] 7.1] 6.1} 5.4) 4.5] 3.2] 1.3 2.90 cs 
5 36 26.0 |20.0/18.0]14.0/11.0] 9.2] 6.6] 2.5) ...... 1.60 % 
% | 50.0 |28,0/33.0|25.0/19.0/14.0] 8.5] ......| ..... 0.30 <a 
56 75.0 |54.0/47.0/34.0/23.0)16.0) 6.3} ......) ..... 0.16 Here is 
peal 
nodate 

{1) Torque figures are approximate and are than is indicated by the computed torque 6 
intended as a basis for selecting a shaft for quirements. 
trial purposes. They apply to shafts up to (3) Where no torque figures are given i less ef 
25 feet in length and represent the maximum the table, it indicates that the radius of 
external loads which the shafts will transmit ature under which the blank appears is In 
with absclute certainty. sharp for the particular size and grade im . 

(2) Torque figures are for both right-lay shaft. given 
and left-lay shafts rotating in the direction (4) Deflections of straight shafts given tors s] 
which tends to tighten their outer layer of the third column are for new shafts. in. 
wires. Rotating in the opposite direction, uous operation increases this deflection. Wherg {l0n: | 
their respective torque-transmitting capacities shafts are intended for continuous op (2) sp 
are reduced from 20 per cent to 50 per cent. and this increase in deflection may be of ¢ 
Where regular operation in both directions is sequence, flexible shaft engineers should shaft, | 
required, a size larger shaft should be used consulted. or cur 








rotatioy 









both directions. 


In the latter case, 
however, the shaft must be of larger 
size than would be required for driv- 
ing in one direction only. 

Drive shafts are manufactured in 
long sections which are subsequently 
cut to length to meet customers’ 


specifications. Before cutting, how- 
ever, the wires must be secured at 
the points where the cuts are to be 
made so as to preserve the tension 





tinuous 
ture of 
which t 





and prevent the shaft from unwitl 
ing. This operation also provides tht 







shaft with practically solid eng The 
which facilitate the attachment dgvhich ¢ 
metal terminals or driving conneg quire 





should 
size of 
Same 





tions. 

The ends are usually secured eithe 
by brazing or swaging. In eithe 
case the operation requires speciigépacity 
equipment and no little skill, andi In detey 
this reason it is strongly recomg' Use, 
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mended that shafts be ordered in the 
actual lengths desired. An attempt 
to braze or Swage and cut the wires 
without the proper equipment is al- 
most sure to result in a weakened and 


fig. 5—Transmitting Power at an Angle. 


iB iere is a plan view of a valve grinding ma- 


chine, in which a flexible shaft is used to 


Mtransmit power to a spindle which, to accom- 


modate the various sizes of work, may 
moved in any one of three directions. 


nan css efficient shaft. 


In selecting a drive shaft for a 


Eeiven application, the following fac- 


tors should be taken into considera- 
tion: (1) power to be transmitted, 
(2) speed of rotation, (3) torque on 
shaft, (4) length of shaft, (5) curve, 
curves, if any, (6) direction of 
rotation, (7) nature of service (con- 
tinuous or intermittent), and (8) na- 
ture of driving or driven elements to 


Bvhich the shaft is to be attached. 


The first step is to determine 
fYhich grade of shaft best meets the 
requirements of the application. This 
should be done before selecting the 
sie of shaft required because the 


ithe same size has a different torque 


und ft 


‘apacity in one grade than in another. 
determining which grade of shaft 


recor™ Use, selection should be based on 
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the degree of transverse flexibility 
most desirable for the particular ap- 
plication. 

In selecting the proper size of shaft 
to use, the torque or twisting force 
which the shaft must transmit is the 
principal determining factor. This 
torque is established by the power to 
be transmitted and the speed at which 
the shaft is to operate because power 
is equal to torque X speed. Torque, 
therefore, equals power divided by 
speed. This relationship is expressed 
in the following formula: 


- T TxN 
H. P. — ——————- 
33,000 


H.P.x33,000 
Transposing: T — ————————_ 
22xN 


Where T — Torque in pound-feet 
N — Rev. per minute 
x == 3.1416 


Torque in pound-inches equals T in 
pound-feet x 12. 


From this formula it will be seen 
that for transmitting a given amount 
of power the higher the speed the 


ENO TTA a 


Va 
brbbryeh bh eeebbddad #bdda 


Fig. 6—The brazed end of a flexible shaft is 
shown above, and below is a swaged end. 


less is the torque, the less the torque 
the smaller the shaft required and the 
smaller the shaft the lower the cost. 
There is a distinct advantage to be 
gained, therefore, by planning to run 
a shaft at the highest speed possible. 
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Fig. 7—Group of Drive Shaft End Fittings 


Ordinarily, speeds of 1750 to 3600 
r. p. m. are recommended as being 
well suited to flexible shaft opera- 
tion. However, flexible shafts when 
properly applied may be run at any 
speed. In other words, the flexible 
shaft places no limitations on design 
from the speed standpoint. For the 
larger shafts, however, it is generally 
recommended that their speed should 
not exceed 500 surface feet per 
minute. 

Flexible shafts are available in 
practically any required length, but it 
must be remembered that the longer 
the shaft, the greater is its own load 
and the greater is the degree of de- 
flection under load. In very long 
shafts, also, there is a possibility of 
an action being set up which may pro- 
duce an irregular driving moment at 
the driven end. Shafts up to 50 feet 
in length have proved entirely satis- 
factory in special cases, and any 
length up to 25 feet may be used 


with assurance of satisfactory per- 
formance on ordinary work. 

In most cases the drive shaft is 
equipped with ends by means of which 
it engages the driving and the driven 
members. The design of these ends 
is determined by the conditions of the 
particular application. A number of 
such ends are shown in Fig. 7. Some 
of the ends shown were designed by 
the manufacturer to meet conditions 
as specified, and the remainder were 
made from designs submitted by the 
prospective users. While it is pos- 
sible to obtain the shaft plain and 
apply the driven ends at the point of 
use, it is good practice to have the 
ends made and attached by the shaft 
manufacturer. 

In practically all cases the flexible 
shaft is provided with a casing which 
acts as a runway or guide for the 
shaft and protects it from dust @ 
other foreign matter and also from 
injury. Casings may be made from 


















er- 


is 
ich 
7en 





Merch, 1934 


or Rd. Mo 


. arn 3l/ 


Split 
6" x & 


Slice T 
With wo 
* giz ae * 


NCLE SAM wanted a 1” sq. core from 
the center of a 6“ rd. bar of Monel 
Metal for government test. 


‘ 


t the user “saved the day”. 
No matter what the stock, whether hard 
or soft, heavy or thin-walled, Victor and 
i Star “Moly” blades will cut fastest, last 


longest and cost less. They make your 


re 


nel x12" _ 
“saoly 

two ary 1815 gif 

Cur 727827 $a. 


One Inch $ 


Victor “Moly” hack saw blades, says 


MODERN MACHINE SHOP 


uot 


35% Copper 


Scale 1:8 


rae 6” Piece 
Ag off Cente ae 
with wee ue 3h 


$a. ys) 


aken From Center 


rer on Work 
qt = 6S 


Bar Cut From Edge of Slice 
with wate! on wan 

H ae 6" =e $a, int 
ix Inc 
ken from center of Six no" 

vie st. (Boulder Dam 


e Cor 
quar ament Te 


Round Bor for Gover 


hack saw dollar buy 50% more through 


blade saving alone. 
~ “Moly” blades have: proven their worth, 
Users report that “they cut %4" hex tool steel 


twice as fast’, “the best saw for chrome 


tubing—not a tooth gone”,.” 
like cheese ond last longer”. Saws 4 x 5” 
stainless steel in 33 minutes. Formerly took 


3 blades and over an hour.” 





Saved the Day’ 


cuts tool steel 





MIDDLETOWN 









CLEMSON BROS., INC. 


_NEW YORK 


Write us about your most difficult or expensive 
hand or power hack saw jobs, give us the name of 
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50 to 100% more production for every doller 
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a variety of materials such as braided 
fabric, metal, leather, rubber-filled 
materials and so on, but in practically 
every design of casing, a metal wind- 
ing forms the foundation over which 
the other material is laid. Solid tubes 
are sometimes used as casings where 
the shaft is fixed, i. e., not intended 
to be flexed in operation. 

The flexible casing should conform 
as nearly as possible to the drive 
shaft which it encloses. Thus the ideal 
combination, the casing and shaft will 
bend with exactly the same flexure 
and will parallel each other in the 
bends. A stiff or heavy shaft in a 
soft or flexible casing will bear 
heavily against the casing under cer- 
tain conditions of curvature and will 
thus produce undue friction and wear. 
On the other hand, a soft or ex- 
tremely pliable shaft loses the ad- 
vantage of its flexibility if enclosed 
in a stiff casing. Consequently, com- 
binations such as these should be 
avoided. 

Casings are usually either of plain 
fabric, reinforced fabric, rubber fab- 
ric, or metal. The plain fabric casing 
is very flexible and comparatively 
light in weight This casing is gen- 
erally used on small portable flexible 
shaft machines designed for light 
operations where easy flexibility of 
the shaft is essential and where neat 
appearance may be a consideration. 
A metal spring serves as a founda- 
tion over which is a series of braid- 
ings of cotton yarn. The method of 
braiding reinforces the casing and 
greatly strengthens it. This casing is 
very durable and on applications 
where it is not brought into contact 
with rough surfaces will give excel- 
lent service. 

For applications where the shaft 
will be flexed continually, the fabric 
casing can be reinforced with metal 
at the point or points where the 
bending occurs. Any size of fabric 
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casing can be supplied with this reip. { 
forcement. The rubber fabric casing 
is exceptionally durable, has little 
tendency to shrink or stretch, is 9jj 
and water tight, and is satisfactory in 
any length. This casing is compara. 
tively heavy and not as flexible as 
the plain fabric casing, and for this 
reason it is not adaptable for very § 
small hand tools where delicate 
manipulation is a factor. 

The metallic casing of the so-called 
“two-wire” type is _ particularly 
adapted for medium-sized tools where 
the shaft is short and is not flexed to 
a great extent. This casing resists 
abrasion and is practically oil tight. 
The interlocking type of metallic 
casing is suited particularly for 
heavier work where extraordinary 
resistance to abrasion, vibration and 
the hardest kind of usage are para- 
mount and where very long shafts 
are required. This casing is strong 
and stiff and will stand up for long 
periods under the most severe service. 

As a rule, every casing, like every 
drive shaft, is provided with ends or 
fittings by means of which it is con- 
nected either to a fixed support or 
to a coupling or hand piece as the 
case may be. 

As in the case of drive shaft ends, 
the range of possible designs is u- 
limited. Manufacturers of flexible 
shafts are able to supply a wide 
range of standard ends, although spe 
cial ends can be made to suit any 
application. 





Have you filled in and mailed you 
card? If you wish to continue receiving 
this magazine, fill in, tear out, and mail 
the post card in the front section of this 
copy. If you know of any mechanical 
executives with other firms who should 
be getting MODERN MACHINE SHOP, 
list their names also. Do this today 
insure your name being kept on the 
mailing list. 
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do better work an last longer 


They do better work and last 
longer because they are 
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scribed the wide variety of 
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Storekeeping and Ledgers on 


Gear Jobbing 


By M. ZANGRILLI 
Nutall Works, Westinghouse Electric & Manufacturing Co. 


TOREKEEPING in gear jobbing 

shops of today must become mod- 
ern, along with present day equip- 
ment and practices. 

The days of looking for a piece of 
apparatus or material with a flash- 
light for half a day are gone, along 
with the practice of Sam Jones, who 
had to remember that a certain pat- 
tern or a finished pinion or gear was 
located under the steps of the store- 
room cellar, after he had nearly 
scratched all the dandruff out of his 
hair and racked his brain for 20 
minutes. 

We must clean up, segregate, and 


consolidate our materials, have then 
properly marked and _ identified jp 
such a manner that if a strange 
were to enter your plant he conli 
refer to your storeroom record ani 
walk to the goods for which he is 
looking. 

After this has been accomplished, 
opportunities will commence to pre 
sent themselves for cutting costs, 
shortening delivery dates, and for 
more efficient production. 

The storekeeper of today is holding 
his company’s purse string on store 
room materials. He must be carefil 
that last month’s purchases for stock 































































































MAIN STOREROOM REQUISITION wins 
ORDER 
| Rowetn FT-50686 a 
storeroom ___MAIN ____pe.iver to D-5 on 12-19-38 

ISSUED DATE 

BY IM-VFG ISSUED 12-13-33 re Dep't. D-5 

“Siem. | LOCATION STYLE MATERIAL REQUIRED | “ISsvED | COST wu 

1-4 640861 L. S. Gear Set 1 

FILLED RECEIVED 

BY BY DATE 











Fig. 1—Main Storeroom Requisition, used in withdrawing stock. 
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Here it is in ONE BOOK::: 


_ a 


Every Fact for 
Solving Your 


DIAMOND Drive Problems 


& 
CHAINS 
sPROCKET® 


It Lies Flat at Any Page 


To make this book more convenient, we have bound it in such a way 
that there is no “‘fighting of pages”’. It lies flat at any page. 
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Fig. 2—This form is used whenever changes are made in design or materials. 
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"yj Ihese Bunting Products Are _§ 





| "Right Up Your Alley” 


Nd often do you want one or a half dozen 
525% bushings or bearings for a job on which time 
—a as well as cost is a factor of importance? Then 
dats is the time to remember that there are hundreds of 
Bunting Bushings and Bearings ‘‘Ready-Made” com- 
pletely machined and finished—ready for assembly— 
ranging in size from %x%x1%to4%x4xT7 
which you can get instantly in any quantity—a few 
5 oa or a carload. Small lots are sold at the big-run 
sili prices. These stock items meet every service need 
in practically all electrical and machine tool equip- 
ment and servicing operations. Ample stocks are 
constantly carried at all Bunting warehouses. Write 
for list giving complete specification and price data. 












i 





BRONZE BARS 





The Bunting Brass & Bronze Co. 
me | | TOLEDO, OHIO 
sexo i | BRANCHES AND WAREHOUSES: 







LEAD BASE BABBITT 


i 


\4 h 


bunting’s machined 
a centered bronze 
s and Bunting 
yperior lead base 

ubbitt are pro- 
= i ble from lead- 
¢ mill supply 
holesalers  every- 
here. It will pay 





New York, Brooklyn, Newark, N. J., Boston, Phil- 
adelphia, Cleveland, Cincinnati, Detroit, Chicago, 
Minneapolis, St. Louis, Dallas, Kansas City, Los 
Angeles, San Francisco, Seattle. 

Export Office: 
Toledo, Ohio. 
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Fig. 3.—Ledger Record of additions to or withdrawals from stock, showing balance on hand. 
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experimenting and re-design. 
ing in an effort to improve the 
product, unless the storekeeper 
keeps in close touch with the 
engineering department so that 
he knows what is being de. 
veloped and the chief engineer 
knows what he is buying, an- 
nouncements of changes in de- 
sign may be made while there 
are yet large stocks of parts 
on hand that will be rendered 
obsolete by the changes. 


This situation can be con- 
trolled by obtaining the av 
thorization of the Engineering 
and Sales Departments before 
entering new orders for stock, 
and arranging for disposition 
of such stock as will be ren- 
dered obsolete by changes in 
design or in the materials that 
go into the making of the 
product. The form used for 
this purpose is shown in Fig. 2. 

In the past, the storekeeper 
who was caught short on even 
one occasion by being out of 
stock was looked upon as be- 
ing an inefficient storekeeper. 
If today a storekeeper is never 
caught short by being out of 
stock, you will probably lear 
that he is not investing his 
company’s money wisely. 


Controlling of Stock 


In order to properly protect 
the company’s investment m 
stocks of parts, castings, oF 
other materials, the materials 
should be screened off or et 
closed, and unauthorized per- 
sons prevented from entering. 
Any person who wishes to ob- 
tain parts or materials from 
stock should have the proper 
authorization before the ma 
terial is delivered, because, 
after all, the materials being 
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Waere 
NO OTHER 


TYPE OF 


BEARING 
WILL 
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PARALLEL LINE CONTACT 
Solid cylindrical rollers between cylindrical 
races providing maximum load contact area, 
inereased steady load capacity, and « larger 
shock-absorbing capacity than any ether type 
of single-row bearing. 


SAFETY FACTOR 


A margin ample for temporary overloads up 
to 50% beyond normal rating, as under peak 
leads, in unusually severe duty, or under 
shock conditions. 


SUPERIOR CAGE 


Made of extruded bronze to secure maximum 
density and uniformity—machined all over 
for balance—riding on inner ring lands or 
shoulders, relieving the rolling elements of its 
weight. 


EXTREME ACCURACY 
Rollers held to .0001 inch on diameter and 
te .0C02 inch on length, throughout—abseo- 
hutely true rolling surfaces, ends absolutely 
square with the sides—highly finished, quiet, 
frietion-free. 


DURABILITY 
Uniform contact throughout the length of the 
reliers, Providing the most efficient — dis- 


isti 





true rolling yearned all lead contact areas— 
minimum friction between roller and cage. 


SPEED QUALITIES 
A lower friction coefficient under heavy load 
than any other type of bearing—a speed abil- 
ity equal to that of any ball bearing, size for 
size, up to 35,000 R.P.M. 


There's no duty too hard for a PRECISION 
Roller Bearing. And, for the less exacting 
duties, there are PRECISION Ball and Thrust 
Bearings. Write for the Catalogs—or ask our 
engineers for suggestions. 








STAND UP 


Becauseof Extreme Load Conditions, Use 
PRECISION ROLLER BEARINGS 
With the Heavy Bronze Cage 


‘Picture to yourself the most difficult load conditions a bear- 
ing can be called upon to meet—high speed, heavy load, tem- 
porary overloads, shock, vibration. Then read, in the adjoin- 
ing column, how NORMA-HOFFMANN Precision Roller Bear- 
ings—time-tested heavy-duty units— meet these conditions. 
e 2 eo 
And remember— PRECISION Roller Bearings interchange in size 
with all standard ball bearings. They can be had-in addition to the 
standard type here illustrated—in one-lip, two-lip (self-contained), 
full roller type (without cage), self-aligning and adapter types. 


moana 














URMA-AUFFMANN’ 





PRECISIUN BEARINGS 


BALL, RVLLER AND THRUST 


NOPMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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sTomsncow MAIN 


LEDGER 





Wve NO 640405 


123 


buy in economical quantities 
and thus obtain advantages 
in price. 

A ledgerman’s job, as the 
writer sees it, is strictly a 
bookkeeping job. In order 





NAME AND KIND OF MATERIAL OR APPARATUS 


Sub Assembly H.S. Gear Set 


for him to keep correct ree. 
ords, he must receive notices 





STYLE NO, SIZE OR PATTERN NO. ARMATURE SERIAL NO. 


S-640800 


of all withdrawals and at the 
end of each month report 





STOCK ORDER NO. FIELD SERIAL NO. 


ledger balances to the ac- 
counting department. Figure 
38 is a reproduction of a 





GENERAL ORDER NO. SPECIFICATION NO, 


Ledgerman’s Record and Ac- 
tivity Card. 





DRAWING NO. ITEM OR PIECE NO. 


Perpetual inventories 
should be maintained 





throughout the year and 
these figures should period- 





ically be checked in order to 
make sure that the number 





of pieces shown on the ledger 
agrees with the number of 








pieces in the bins. A differ- 
ence between the actual num- 




















ber of pieces in a bin and 





the number shown by the 
ledger as being on hand is 











liable to result in a disap- 





QUANTITY PRICE PER TOTAL VALUE 
s 
INVENTORY 
0 
LEDGER RECORD 
§ H (nao woes FIG E 4 
‘ 5 CHARGE LEDGER 
z é (geack inx) 
COUNTED BY LISTED BY PRICED BY 
E.W.M. E.W.M. 
EXTENDED BY EXTENSION CHECKED BY LEOGER CHECKED BY 
29-E-4 


pointed customer; therefore 








vanen 11°50 1» 33 


it is necessary that these 











Timk PM. 
wore: records be as nearly perfect 
Lal dahall ALK RECEIPTS AND ISSUES TO OF FROM THE ABOVE . 
1s ot Wee euet ns tesuee BY THe SOMINEEDEN OA STEGH BUPENVICON AND APPROVEE as possible. The form used 
@Y WORKS AUDITOR. _ . MS sr 
in taking inventory is shown 





Fig. 4.—Inventory Record. 


drawn from stock represent a given 
amount of the company’s money. A 
form for use in withdrawing material 
is shown in Fig. 1. 


Ledgers 

After the stocks have been segre- 
gated and arranged in orderly fashion 
in the shop storeroom, it is necessary 
that accurate records be kept showing 
the disposition of stock that is with- 
drawn and the balance of stock of 
each kind on hand. The stock record 
men or ledger men should have a 
minimum ordering quantity in order 
that the purchasing department may 


in Fig. 4. 





Have you filled in and mailed you 
card? If you wish to continue receiving 
this magazine, fill in, tear out, and mail 
the post card in the front section of this 
copy. If you know of any mechanical 
executives with other firms who should 
be getting MODERN MACHINE SHOP, 
list their names also. Do this today t 
insure your name being kept on the 
mailing list. 





By mentioning MODERN MACHINE 
SHOP when writing to the firms adver 
tising in this magazine, you are helping 
to build up a bigger and better magazine 
for your own. benefit. Cooperation pays 
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«| Norton Structure Control 


rec- 


‘s| Assures Proper Cutting Action 


dort 


7 ” NORTON WHEELS, proper cutting action and wheel life are in- 
Ss sured, not only by grade, but also by structure (the spacing of the 

abrasive grains). With only grade variations possible, an increase in 
- wheel life is usually made at the expense of cutting rate. But by 
aid means of structure changes, wheel life can often be increased without 
iod- reducing the cutting rate. As an illustration: a 3846-K5B wheel is sat- 


* to isfactory in cutting action, but too short in life. A grade change to 


3846-L5B produces a marked increase in life but makes the cutting rate 
of unprofitably slow. A STRUCTURE change to 3846-K6B results in satis- 

we factory life combined with a fast cutting action. 

m- 

. Structure, as a means of fine adjustments in wheel life and cutting 
e 


rate, may be the answer to those grinding problems where you have 
ap- tried to reduce grinding costs and have been baffled by having only 
ore grade to work with. 

ese 
‘ect 
sed Let a Norton engineer study 
wn your grinding problems. 


ing 
nail 
| NORTON COMPANY | NORTON | 
OP, WORCESTER, MASS. iL wa a alii | 


Nea 


10 B New York Chicago Detroit Philadelphia 

the Pittsburgh Hartford Cleveland 

Hamilton, Ont. London Paris 
Wesseling, Germany 











1 Wheels, Pulpstones. Laboratory Ware: Refractories; Porous Plates 
ite Papers and Cloths. Norton Pike Sharpening Specialties. 
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IDEAS FROM READERS 


This department is a clearing house for ideas . . 
use in your shop, send in a description of it . . 


March, 1934 
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. If there is a “kink” or short cut in 
. Each one published will be paid for. 

















Press Tools for Corrugating 


Sheet Metal 


By CHARLES KUGLER 


N order was received to design 
and make a tool with which to 
corrugate sheet metal pieces as shown 
at the bottom in the illustration, the 











cote C.RStee! 


anchored solidly in position with the 
aid of dowels and screws, and the rest 
were so built in as to be under con- 
stant spring tension. A %-in. plate, 
attached to the punch holder, pro- 
vided a base for the springs. All the 
punches except those indicated at A 
and B were provided with two shoul- 
dered screws (C) each, to act as guide 
posts. 

In action, the punch E 
strikes the work first and 
forms about half of the first 
groove before the punches F 
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FORMING DIE 





is start forming, and so on un- 






start operating. About the 
time punch E completes the 
first corrugation, punches G 


4 
4 





til all the punches are at rest 
on the bottom of the punch 
holder. 

By designing the tools in 
this manner, the stock is 
drawn from the outside and 
thus there is no chance that 
the work will be torn and 








SAMPLE OF FINISHED WORK, Ay,” SNEST STK: 
Punch and Die for Corrugating Sheet Metal 


pieces being parts for gas ranges. 
The upper part of the drawing shows 
a cross section of a punch and die 
that were designed by the writer for 
this job. 

The die was made of a shape and 
size so that a sheet of metal formed 
over it would be of the exact dimen- 
sions required. A series of forming 
punches was made, as shown, all of 
which were held in the punch holder. 
The two end punches A and B were 


spoiled. Only the general 
design of the tools is shown, 
details being left to the de- 
signer who may wish to 
adapt this idea. 





A Handy Drill Extension 


By Davin FLIEGELMAN 

* frequently happens that a hole 

must be drilled inside a box-shaped 
casting or in some similar place where 
it is impossible to reach with the ordi- 
nary drill, held in the usual 
spindle. Or it may be necessary #0 
drill a hole close to the wall of a piece 
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of work, out of reach of a drill and 
i close to the wall to admit the 
gindle of the machine. In such cases 
he extension shown in the drawing 
in |] Fail be found very useful indeed. 





MODERN MACHINE SHOP 51 


One side of the shank of the drill 
was then ground off at the end, as 
shown in Fig. 2, for a distance equal 
to the width of the slot, so that when 
it was inserted into the extension the 

drill would mate with the ex- 
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tension as shown in Fig. 3. A 
setscrew was used to hold 
them together as shown. The 
shank of the extension was 
turned down to a smaller 
diameter to make it lighter 
and so that it would fit into 
a small chuck. This is not 
often necessary, however; 
when the diameter is small 
the extension can be left the 
full diameter of the stock and 
used without turning it still 








and A Handy Extension for Straight Shank Drills 


s F | The extension is of simple design, 
the Fcnsisting of a length of cold rolled 
the § steel with a hole in one end and a slot 
; G I mchined crosswise at the bottom of 
un- ff the hole. The hole must be a slip fit 
est §f for the drill for which it is made, and 
nch § the slot must intersect the hole at 
the bottom of the full diameter. The 
in | sot must also be cut to the center 
is J ine of the piece of stock, so that the 
ind f end of one-half of the hole is fully 
nat # exposed. The only other requirement 
nd § for use is that one side of the drill 
ral § must be ground away for a short dis- 
m, § ance from the end of the shank, so 
le- § that it will slip into the exposed half 
to § ofthe hole shown in the drawing. 
The extension from which the draw- 
ing was made was designed for use 
with a %4-in. drill—straight shank, of 
course—and was made from a piece 
of 15/16-in. stock. The hole was drilled 
le § md reamed to %-in. diameter by 
l4-in. deep. Then, starting at the end 
e # of the drilled hole, a section 1 in. 
lng was cut away to the center of 
the shaft, as shown in Fig. 1, leaving 
the full diameter of the hole exposed 
in the slot. 
















smaller. 





Hold-Down Fixture for 
Machining Tires 


By D. D. FELTER 


8 pe~ drawing shows the general de- 
sign of a hold-down fixture which 
is one of a set of four that are at- 




















J 


[= 5 








Hold-Down Fixture for Boring Mill Chuck 
Jaw 


tached to the jaws of a boring mill 
to aid in holding locomotive tires 
while they are being machined pre- 
paratory to applying to driving 
wheels. It is impossible to chuck the 
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tires too tightly, as they will be dis- 
torted, and if they are not properly 
anchored, the heavy cuts usually 
taken in machining such a tire tend 
to pull it loose. 

As shown, the fixture consists of a 
substantial yoke that is made to 
straddle the jaw, and is held in place 
by a heavy pin that serves as a pivot. 
The yoke is curved so that when in 
the vertical position the top of the 
yoke is directly in line with the tire. 
The tire is locked in position by means 
of a large bolt through the top of the 
yoke. The pin that holds the yoke 
to the chuck-jaw is easily removed so 
that the yoke may be reversed. It 
can thus be applied for holding work 
that is to be turned, the jaw being in- 
side the work. 





Boring Locomotive Valve 
Bushings 
By BRENT F. CASSELL 


HE two drawings accompanying 
this letter, made while I was con- 
nected with a Western railway shop, 
show the method used in that shop 


O 


Fig. 1—Locomotive Valve Bushing Set Up 
Boring 
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for boring valve bushings. The op- 
eration was performed on a vertical 
boring mill, and the job was set up 
with the aid of the adjustable jacks 
shown in the drawing. 

There were four jacks, each cop. 
sisting of three pieces as illustrated, 








Fig. 2—Drawing Showing Design of Adjust- 
able Jack 


The part A is a section of steel tub- 
ing through which the adjustable part 
B is inserted, the part B being sup- 
ported at the desired height by means 
of the horseshoe-shaped piece C. The 
jack can be raised or lowered. % in. 
by moving the piece C from one 
groove to the next, or a 
variation of % in. can be 
obtained by reversing the 
piece. 

A special set of jaws was 
used for this job, the jaws 
having been bored about half 
way down so that a shoulder 
was left which supported the 
bushing at a height which 
permitted the removal of 
chips. It also allowed clear- 
ance for the tool when it 
reached the bottom of the 
cut. The radius of the bore 
was the same as the radius 
of the bushings so that 4 
good grip was obtained with- 
out too much pressure on the 
work. A set of jacks similar 
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Name Your Gear 


Requirements .. . 


... and PERKINS 
will supply the gears 
.. correctly 
hardened, accu- 
rately ground, 
and finely pol- 
ished to insure 
lasting quality. It 
will pay you to 
consistently use 
PERKINS 
GEARS. 













Get 
this 
Catalog 


Many pages of valu 
able gear data are 
contained in the Per 
kins 102 page catalog 
Write for your copy 


Let us quote on your 
gear requirements. 


Perkins Machine & Gear Co. 


151 Circuit Ave. 
SPRINGFIELD, MASS. 
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TWO. 


STAY CLEAN 
INSIDE — HAM. 
MOND GRINDERS 
AND POLISHERS 
EQUIPPED WITH 
MOTOR AIR 
CLEANER DUST- 
PROOF BEARINGS 


ASK FOR BULLETIN No. 20 








~ ‘ 3 f? A) 
Hirmren achrty Cad 


Grinding, Polishing ¢ Sawing Machinery 
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to the design shown here will be well 
worth their cost for any boring mill. 





Machining Curved Surfaces 
in the Lathe 
By JozE MASLEWSKI 
t Bio drawing illustrates a method 
of machining curved surfaces in 
the lathe, this method having been 
developed in our shop. The method 

















Machining Curved Surfaces in the Lathe 


is extremely simple, requiring no spe- 
cial equipment other than a com- 
paratively short rod. The rod is 
pointed on the ends to fit into prick 
punch marks in the carriage and the 
head and tailstocks, as indicated in 
the drawing. 

For purposes of illustration a plan 
view of a lathe is shown, with a piece 
of work resembling a valve head in 


March, 19% 


position in the chuck. Specifications 
call for a convex face of a length that 
corresponds to the radius required, 
The ends of the rod are pointed, as 
mentioned above, and large prick 
punch marks are made in the head. 
stock and tailstock exactly in line with 
the lathe centers and at a height that 
is even with a corresponding flat sur. 
face in the sides of the carriage. Sim. 
ilar punch marks are made in the 
carriage, as shown. 

To machine a convex sur. 
face, as shown, one end of 
the rod is set into the prick 
punch mark in the headstock 
of the machine and the other 
end is set into the mark in 
the side of the carriage, or 








cross-slide, as indicated at A, 
The tool is fed across the 
work by means of the hand 
cross feed, constant pressure 
against the end of the rod 
being applied by means of 
the longitudinal feed hand wheel, 
This is not a difficult matter for an 
experienced machinist. 

For a concave surface the rod is set 
with one end in the prick punch 
mark in the side of the carriage and 
the opposite end in the corresponding 
mark in the tailstock, as indicated 
at B. 












Manufactured by 


Dayton, Ohio 


PORTABLE <> TOOLS 


THE BUCKEYE PORTABLE TOOL CO., 





Tool illustrated is No. 
364-4 General 
Pneumatic Grinder, 
Buffer and Wire Brush 
er 






We also 
a complete 
Grinders, 






Screwdri 
Sanders 
fers — both pner 
matic and high fre 
queacy electric 
ERCULES 
TOOLS are designed to 
fit the job — built t 
stand the gaff! 
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THE EKLIND 
UNIVERSAL HIGH SPEED 


For 
ROUTING, ENGRAVING, 
FILING, and GRINDING 
on 
MOULDS, DIES and 
METAL PATTERNS 





' 
ADAPTABLE TO ANY 
MILLING MACHINE 





MOTOR attached 
to LIGHT SOCKET 
drives thru V-BELT 
to BALL BEAR- 

ING SPINDLE. 


nc 


WRITE NOW 
for further infor- 
mation, 


MILLING HEAD 





Let 
you 


“send ON TRIAL 





UNIVERSAL HIGH SPEED TOOL CO. 
647 W. WASH. BLVD. c 





HICAGO 
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EVERLASTING 


7 
: 








_ ET CANA’N PAT. 303133 
U. S. PAT. 1748146 
- OTHER PATS. PEND. 


FLEXI Beige 





COUPLINGS 


Long Ule bas vee built wily Luis compact power- 
ful, silent L-R EVERLASTING FLEXIBLE 
COUPLING. Note its simple, rugged construction. 


(Only 3 parts, including the oil and wear resist- 
ing Multiflex Spider.) Simple, resilient, rever- 
sible. Once installed you can forget it. Carried 
in stock from 4%” ” bore. 

Write for engineering data, prices and literature. 


|o}' 4 =e lo) Mu geleo) Sa’ fe). 3. 6—) 





_ 303 W.OHIO ST. CHICAGO, ILL. 
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NATIONALLY ACCEPTED 





proper dresser for your wheels. 


What Other Vise Can Offer These Advantages ? 


In Simplex Vises you have an unbreakable, solid steel slide that will give 


you longer service at no added cost. 


a@ one piece handle with tapered ends are 


added features for your convenience. 


Write today for copy of Catalog 
“M” and name of your nearest dealer. 


Found on Most Supply Dealers’ Shelves XN 


Desmond Dressers and Cutters and Simplex Steel Slide 
Vises are found in plants where quality and service are 
considered in tool buying. Most Mill Supply Dealers 
stock them for the same reasons. 


They Have Their Place on Every Job 


For over twenty-five years Desmond Dressers and Cutters have successfully 
been used on all sizes and types of Grinding Wheels. Let us advise you the 


Hardened steel, removable. jaws and 














The Desmond-Stephan Mfg. Co. 


URBANA, OHIO 
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Over the Editor’s Desk 


ME than 28,000 copies of this looked. When mailing your card, you 
issue of MODERN MACHINE can perform a service for them and 
SHOP are being mailed to as many for us by filling in the names of such 
werks managers, superintendents, men in the spaces reserved for this 
master mechanics, mechanical engi- information on the reverse side of the 
neers, and others who are responsible card. We will appreciate your co. 
for production in their respective operation. 


plants or departments, and each re- Undoubtedly our readers will be in- 
cipient will find in his copy a card terested to know that, as we go to 
which—properly filled and mailed— press, 34 new firms—concerns who 


will tell us that he wishes to have his have not been represented in these 
name continued on our mailing list. eo]ymns before —are presenting the 

No letter is necessary; simply fill stories of their tools and equipment in 
in the information requested and mail. the advertising pages of this issue, 
The rest will be taken care of auto- This makes 79 new advertisers this 
matically. The important thing is to year—and the year is young. May we 
DO IT NOW, and thus avoid missing be allowed to suggest that a study 
a single copy. After sufficient time of the advertising pages, each month, 
has elapsed for all cards to be in, all will go a long way toward keeping 
names for which no cards have been’ the reader posted as to the newest 
returned will be removed from thelist. and best in methods and equipment. 

Undoubtedly there are many men Incidentally, we are always glad to 
holding responsible executive posi- serve our readers to the best of our 
tions in metal working plants to ability by furnishing any information 
whom this magazine would be inter- requested. And we are just as glad 
esting and useful, but who for one to have suggestions for the better- 
reason or another have been over- ment of the magazine. 
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FOR THOSE 
EXTREME BEARING PROBLEMS 


AUBURN SPECIAL 
BALL BEARINGS 


When standard bearings 
do not answer the problem, 
use Auburn’s 40 years’ ex- 
perience to design and 
make the bearing best 
suited to meet the condi- 
tions. Write for Auburn 
Ball Bearing Data Book. 


AUBURN BALL BEARING CO. 
69 CLARISSA ST. 
ROCHESTER, N. Y. 















That Q! 


GAUG 





WE will make it as good as new. Service 
includes cleaning . . . new parts . . . re- 
plating... new dial ... crystal ... pointer 
and accuracy test, 48-hour factory service. 







A RENEW IT 
‘YS FOR ONLY 


Muiey $2.50 

















FOR ACCURACY piss P®. Ssndtvenri 


1B.C. AMES COMPANY 


WALTHAM, MASS. 








PROBLEM 


A Tapping Expert in a large manufactur- 
ing plant recently wrote this about. a 
Special 544”—18 Bath Tap: 


“This tap has outperformed any we have ever 
used and is so far in advance of all standard 
taps that I can hardly express my appreciation 
for the results obtained. 

“Up to this writ‘'ng we have tapped about 
4,000 nuts and every one is a perfect N.S.T.C. 
class 3 fit. We stepped up the speed of the 
machine to the maximum which is 1050 r.p.m. 
and still the tap refused to cut oversize. I 
have just examined the tap and it is impossible 
to see that it has been used.” 


Is this just ‘‘anether testimonial ?”—why 
not let us prove that “Tailored Taps” are 
better and can save you money. 


Write us Today. 


John Bath & Co., Inc 


Taps—Chasers—Gages 





WORCESTER, MASS. 
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2 NEW SHOP EQUIPMENT @ 
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Monarch Cam Milling 
Attachment 


The Monarch Machine Tool Company, 
Sidney, Ohio, has announced the devel- 
opment of a cam milling attachment 
which, when used in combination with 
the Monarch-Keller Lathe, Centrode De- 
vice, and Oval Chuck, comprises a uni- 
versal machine tool that is capable of 
efficiently and accurately performing a 





Monarch-Keller Automatic Cam Milling Attachment applied to 
a 20x48-in. Monarch-Keller controlled lathe. 


wide variety of machining operations. 
The Monarch Cam Milling attachment 
consists of a sub-headstock that bolts on 
the bed of the lathe directly in front of 
the regular headstock. It is driven by a 
silent chain from a sprocket bolted to 
the flanged spindle nose of the regular 
headstock. A complete universal milling 
fixture fits readily on the carriage of the 
lathe, in place of the regular compound 
rest. 

This attachment can be applied only 
to the Monarch-Keller controlled lathe. 
It is especially adapted to milling face 





cams, single or double track cams, bar. 
rel cams and other Irregular contoy 
work from a master template. The mil- 
ing headstock has a worm drive spindle 
giving a 450-to-1 reduction from the 
spindle speeds provided in the main 
headstock of the lathe. The flanged 
spindle nose, on the milling headstock, 
is identically the same as the flanged 
spindle nose on the headstock proper, so 
that all chucks, plates and fixtures will 
readily interchange. Only a few min- 
utes are required to 
place the cam 
attachment on the 
Monarch-Keller lathe 
and make it ready for 
production. 

The milling spindle, 
mounted on the car- 
riage of the lathe, 
swivels at any angle. 
It is mounted on pre- 
cision Timken tapered 
roller bearings operat- 
ing in oil. The mill- 
ing spindle has a No, 
9 B & S taper to 
handle the _ various 
classes of end mills 
which may be required 
for the various mill- 
ing operations. The 
drive to the milling 
spindle is from a 1 
h.p. A.C. motor. This 
motor is mounted ver- 
tically on a movable 
bracket, on the car- 
riage, in order to keep 
the Vee drive belt 
from the motor 
the milling spindle in 
proper tension. Three-groove Vee belt 
pulleys are provided, and may readily be 
interchanged between the motor and the 
milling spindle, thereby giving six mill- 
ing spindle speeds as follows: 200, 316, 
485, 700, 1090, and 1700 r.p.m. 

Templates for the cam milling ma 
chines are always made in 12 in. length, 
the templates being made of approxi 
mately 1/16 in. zinc or other soft metal. 
These templates are laid out in a fist 
plane, and the template travels i 
length, or 12 in. to one revolution o 
the work, completing the 360 degrees i2 
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the circlee When the work has made 
one complete revolution, a precision con- 
tractor switch disconnects the current 
tothe magnet clutch. The clutch drives 
the milling headstock spindle, thereby 
stopping the machine automatically. 
Face cams, 23 in. in diameter, and 
parrel cams 21 in. in diameter may be 

uced on this machine. Actual swing 
over the bed of the milling headstock 


is 2844 in. 


Sundstrand No. 3-A Rigidmil 


Since the No. 3 Rigidmil was brought 
out by the Sundstrand Machine Tool Co., 
Rockford, Ill., a number of improvements 
have been developed and these improve- 








Sundstrand No. 3-A Rigidmil 


ments have finally become so numerous 
and so important that it has been de- 
cided to incorporate all of them in a 
completely-redesigned machine to be 
mown as the No. 3-A Rigidmil. 

Simpler than the No. 3 machine in 
some respects, with a still broader field 
of application, the No. 3-A machine may 
be obtained with low-speed, medium- 
speed, or high-speed heads, with either 





BARGtRebes 


vertical or horizonal spindles, and with 
reciprocating or rotary table. The elec- 
trleal control is centralized in a pendant 
_ may be swung freely to any posi- 


The heavy sleeve on the No, 3-A ma- 
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Vertical Grinding 
of Welds and 
Metal Surfaces 


The spindle of the new B-3 air grinder 
is vertical, so that both hands control 
the cutting action of the cup grinding 
wheel. The B-3 is easy to operate, and 
will increase your production on metal 
surfaces and welds. 


A 10 DAY TRIAL WILL 
PROVE THE ADVANTAGES 
OF VERTICAL GRINDERS 


SPECIFICATIONS 


Speed 5500 R.P.M. 
Weight 13 pounds. 
Wheel 6x2x54"" 


$125.00 without 
wheel. 


The Rotor Air Tool Co. 


5600 Carnegie Ave. 
CLEVELAND, OHIO 


ROTOR AIR TOOLS 


Price 
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chine allows the application of power 
closer to the spindle-nose than is pos- 
sible with the No. 3 machine. The quill 
adjustment has been increased and is 
now more positive and more rigid. A 
reciprocating table in either of two 
lengths can be used, or a rotary table 
in either of two sizes with continuous 
feed or automatic alternating feed and 
rapid traverse. The base, column, and 
saddle are all one casting, providing an 
increase in strength and rigidity. 

A new housing has been developed for 
the spindle speed pick-off gears, providing 
an improved mounting for better opera- 
tion and easier changing. Spindle speeds 
available through pick- 
off gears range from 25 
r.p.m. to 1150 r.p.m. 

The heavy spindle, 
which is mounted in 
four taper roller bearings, 
is well supported. New 
arbor support braces are 
designed with integral 
tenons, and can be swung 
aside quickly without 
removing from the ma- 
chine. The control of 
the table cycles is simple 
and centralized. Rapid 
traverse speed is 250 in. 
per min. and protection 
is provided against 
shocks. 

Table feeds of 4.63 in. 
to 51.40 in. per min. are 
available through the use 
of six pick-off gears. 
Gears for a low series of 
feeds, in seven steps from 
1.64 in. to 4.14 in. per 
min. are available as ex- 
tras. A quick-change feed 
gear box is also available, as shown in 
the illustration. Mounted in place of 
the pick-off gear housing, the gear box 
provides 12 table feeds ranging from 0.74 
in. to 29.00 in. per min., selected directly 
by the operation of one lever and a slide 
at the top of the box. All feeds are 
shown on a direct reading dial. 

Table lengths of 50 in. and 62 in. are 
available, with power feed lengths of 24 
in. and 36 in. The table width is 14% 
in. Vertical adjustment of spindle on 
the standard column, 10%4 in.; on the ex- 
tended column, 144% in. Length of sad- 
dle, 36 in. Floor space required for 
standard machine, 67x97 in.; for wide 
throat machine, 72x97 in. Base dimen- 
sions, 42x40 in. Weight, pick-off gear 
type with motor, standard throat, 5550 
lb.; wide throat, 5750 lb. Quick-change 
type with motor, wide throat, 6080 
pounds. 
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Rockford Five-Slide Press 


Presses with two, three, four, or fire 
slides are now being built by the Rock. 
ford Iron Works, Rockford, Ill. On smal 
parts where the time consumed in hap. 
dling the work is an important factor 
the piece can be moved from one die to 
another on the same press, thus elimip. 
ating the necessity for transportation 
between operations. Considerable set-up 
time can also be saved by the use of 
the multiple-slide press, as in man 
cases it relieves the necessity for chang. 
ing set-ups. Where the efficiency of four 
or five machines is available in one, the 


Rockford Five-Slide Press 


tools can be left set up for longer peri- 
ods. 

The machine shown in the illustration 
is a five-slide press, the five slides oper- 
ating from a single crankshaft. Each 
slide is an independent unit, having its 
own adjustment. The bearings through- 
out are bronze-bushed, the crankshaft 
is of heat treated steel, and the frame 4s 
a semi-steel casting. Three of the slides 
were designed for the conventional type 


of punch holder, while two were made 


shorter for special work. 

This press is made with any number 
up to five, and in either flywheel o 
geared type. The unit shown was de 
signed to be placed on a special base. 
The connections, screws, rams, flywheels, 
and clutch are all standard parts of the 
Rockford No. 1 and No. 2 Inclinable 
Presses. 
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CONSTANT 
cEVEL 


Oilers 


Maintain cor- 
rect oil level. 








Prevent 
burning out of 
motors and 
bearings. 


Capacity % to 
32 ozs. 











Can be furnished in either hinged 
or removable bottle types. 
Send for catalogue. 


GiTs BRos. Mrs. Go: 
1847 S. Kilbourn Ave. 














ATKINS 


Ske SAWS 





Assure yourself of the 
ultimate in blade economy 
, . Insist on ATKINS 
SILVER STEEL — world 
famous for more metal 
cutting, longer wear. 

If your distributor can’t 


supply you, write to us 
at once. 


E. C. ATKINS 
AND COMPANY 
458 So. Illinois St. Indianapolis, Ind. 


































Write for further information 


Tomkins-Johnson Co. 
620 N. Mechanic Street, Jackson, Michigan 


CYLINDERS 


NON-ROTATING 
ROTATING 
PNEUMATIC 
HYDRAULIC 
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Hyro Automatic Furnace. 


Hyro Automatic Heat Treating 
Furnace 


The Hyro Automatic Furnace, which 
is said to make possible the heat treat- 
ment of steels with cyanide or other 
salts, lead, or oil and by a simple, uni- 
form, and economical process is now be- 
ing offered to industry by the Parker- 
Kalon Corporation, 200 Varick St., New 
York, N. Y. The furnace was originally 
designed and built by experienced steel 
treaters for their own use, but created 
so much interest that it was placed on 
the market. 

The furnace can be fired with either 
oil or gas, and the complete outfit of 
equipment required for the operation is 
combined and completely enclosed. The 


Illustration shows right and left hand units combined 
for one-man operation. 








work travels from the loading end to 
the discharge hopper completely pro- 
tected from outside drafts by casings. 
The exhaust gases from the furnace are 
utilized to pre-heat or dry the work 
while it is in the loader, and fumes are 
thoroughly exhausted by means of a 
motor-driven blower which is an integ- 
ral part of the unit. A series of feed 
jets and outlets in the quench tank 
provide for maintaining the quenching 
fluid at an even temperature. 

The furnace can be constructed to 
economically handle practically any kind 
or shape of work that is produced on 4 
production basis, and one man Can oper- 
ate as many as four Hyro furnaces, de- 
pending upon the cycle of operation. It 
can be used equally well for heat treat- 





SERVICE 
TESTED 


“EDGEMONT” 






“TYPE sF” 
MECHANISM 








FRICTION CLUTCHES 
Disc “Type SF’ 


Mechanisms are furnished separate, or in pulleys, sprocket and 
sheave blanks, extended sleeves, and cut-off couplings. 
adapted for machine tools, 
affected by high speeds like ordinary clutches. 


Investigate this better clutch. Complete data sent on request. 


The Edgemont Machine Co. 


2100 HOME AVE., DAYTON, OHIO 


Specially 


and machinery of all kinds. Not 
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The NEW HIGH SPEED 


esk Type 
Projector MAGAZINE FEED 


_. an i P OWER 
exact “ SCREWDRIVER 


means 0 a 
pepe ng it Drives machine, wood, cap, 
the form ae and self tapping screws, 
and a peg” sea standard and special heads— 
racy o i : drives them faster than they 
cond metal |i. callie have ever before been driven 
ifications of 10, 20, 50 and a true, perfect, 
100X exact to 1/2000th. ent. 
No shadows of operator’s head, 
hands and implements. If you have screws to 
Measurements made with glass drive, this machine is 
scales. bound to save you 
Drawings of profiles easily made— money. 
also photo prints and negatives. 


Write for Details of AP-2A Write us 
now — tell 


THE R.Y. FERNER COMPANY us what you 


930 Investment Bldg., Washington, D. C. want to 
drive and— 








VALUE 
plus 


ECONOMY 





EN you buy hollow 

bored parts . . spin- 
dles, rams, clutch shafts .. . 
from us, you are assured of 
better hollow bored parts, 
made to your exact specifi- 
cations. It is cheaper and 
quicker than making them 


yourself. Value plus Econ- is 
omy ane tapncies ta our See our new bulletin. 


service to you. DETROIT POWER 
Investigate now . .. send SCREWDRIVER CO. 


. 5369 R 
your blue-prints for com- DETROIT. MICH 


plete data and prices. 











AMERICAN Vv 
HOLLOW BORING CO. Specialists on 
2000 Raspberry St. difficult 
Erie, Pennsylvania screwdriving. 
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ing small parts in a basket or parts of 
sizes and shapes that can better be han- 
dled on racks. 

When racks are used the carrier arms 
convey the work from the preheater unit 
to the furnace and thence to the quench 
tank perpendicularly, permitting uni- 
form heat treating and a vertical quench, 
thus avoiding distortion of the work. 

Every part of the furnace is con- 
structed to give long service. Parts 
which must receive attention peri- 
odically are made quickly access- 
ible. Sliding doors in the casing 
allow easy access to all parts of 
the furnace, and all casing win- 
dows are equipped with Pyrex 
glass, which is not affected by hot 
solutions. 

Standard equipment for each 
Hyro Automatic Furnace includes 
a stock-size pot, basket, bailing 
ladle, and loading scoop, also eye- 
bolts and bar for lifting the pot 
out of the furnace. Standard 
units do not include the loader. 
Furnaces can be supplied without 
blowers where other ventilating 
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periphery somewhat as in the case of the 
standard barrel where the diameter 
greater than the length. A cylindrica 
screen is attached to the end of the by. 
nishing section and connected to it 
a suitable passage of patented qd 
This screen is surrounded by a cone for 
retaining the balls after separation from 
the work and this cone is connected to 
the burnishing compartment by a pat. 





apparatus is available. “Ideal” Ball-Return Side-Loading Burnishing Barrel 





Ideal Ball-Return Side-loading 
Burnishing Barrel 


A new departure in burnishing equip- 
ment which results in a saving in time 
and labor, a better finish of the work, 
and a definite and substantial reduction 
in burnishing costs, has been developed 
by N. Ransohoff, Inc., Carthage Station, 
Cincinnati, Ohio. 

The saving in time and labor is accom- 
plished by a unique method of unload- 
ing the barrel, automatic separation of 
the balls from the work, and automat. 
return of the balls to the burnishing 
compartment. The work is loaded into 
the Ideal barrel through a door in the 


ented passage of special design. 

After the burnishing has been com- 
pleted, reversing the direction of rota- 
tion discharges the work and the balls 
into the screen. Here the balls are sepa- 
rated from the work, the former falling 
through the perforations in the screen 
into the surrounding cone and the lat- 
ter passing out from the end of the 
screen. The barrel is then stopped and 
loaded with another batch of work. 
Running again in the burnishing direc- 
tion automatically returns the balls 
from the cone to the burnishing section; 
thus the time formerly required to sepa- 
rate the balls from the work is saved, 
also the time that would otherwise be 
required to empty and reload the barrel. 





More WORK- Lower Costs 


SPEEDS PRODUCTION 


SANDING — SURFACING — 
POLISHING — BURRING 


PRODUCTION No. 601 


For pene yp an. meeiebins Castings, Dies Stamp- 
ings and ig Ay k that can be Ground. Gives 
a Straight Line “Finish——Leaves Sharp _— 
Eliminates Hand Labor. Plugs into Lighting 
Socket—Ready for Instant Use. Low ice. 


Send for Illustrated Folder today. 





be 
PRODUCTION MACHINE CO., Greenfield, Mass. 
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rizing, case hardening, cyaniding, 
nitriding, tool hardening, temperina 

| Let us quote on 
your requirements. 


HEAT TREATING SPECIALISTS 
| and normalizing. Nation-wide serv- 
THE QUEEN CITY 


gE Prompt service on annealing, carbu- 
ice on large or small lots. 
STEEL TREATING CO. 























4% Oliver St. Cincinnati, Ohio 
TOO = ! 
HEST ‘ 
Baca Equipment for BALL THRUST B E A R I N G S 
Machinists, Tool and ROLLER THRUST BEARINGS 
Oinahers and cher” JOURNALS ROLLER BEARINGS 
Graftemen. Special Bearings Made to Order. 
ion Chests “at aw Send Sketch or Sample for Quotation. 
tor Diss gee oliae teen, Catalog Upon Request 


write for Free Catalog to 


GERSTNER TOOL cate) THE GWILLIAM CO. 





1227 Columbia St., Dayton, Ohio 358 Furman St., Brooklyn, N. Y. 











Economical Production on Quality 
Work demands Quality Tools 


SUPER-DUTY FILES are 
Superior Cutting Tools 


Regardless of the operator’s skill—a file 
must remove some material of some 
kind. A file bought purely on the 
basis of low initial price does 
not necessarily mean low 
filing cost for in calcula- 
cost you must not 
forget the man’s 
wage and his hour- 
ly overhead. 


















A Quality file because of the 
higher efficiency in the file itself, 
emphasized by superior keenness, 
hardness, ease of operation and more 
production hours quickly makes up the 
difference in initial price and reduces gen- 
eral operating cost. That is why Super-Duty 
Quality Files —superior cutting tools — assure 
maximum efficiency. Standardize on Super-Duty Files. 


The Cleveland File Company 


3400 HAMILTON AVE. CLEVELAND, OHIO 


QUALITY FILES Stn CE. ee 
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In addition to this great saving, a with one long flat bearing at the load. 
greater quantity of balls can be used ing end and two chilled steel rollers ryn- 
than is economical in the old type bar- ning in roller bearings at the discharge 
rel. This results in a faster and better end. Power is supplied by a 720 rpm. 
burnishing action. motor through a V-belt drive and cy 
The advantage of the end discharge is gears. The machine is built in severg 
that it permits of greater diameter in sizes and with a wide range of screen 
the burnishing compartment without’ perforations to accommodate various 
excessive loading height. This greater types and sizes of work. 
diameter and the use of more balls pro- 
duce increased burnishing pressure, re- ‘*ffisey” Internal Precision i 
sulting in better and faster operation. An (Ms 3 grinding mires 
The drum is ten-sided, and the sides is designed for a wide range of accurate 
and ends are lined with maple. Balance internal grinding and is readily adapt- 
is obtained by three-point suspension, able for use with the lathe or boring 


mill is now being offered by The Hisey- 
Wolf Machine Co., Cincinnati, Ohio. The 
SUB- PRESSES 


May be adjusted 
for wear and so 
perfect alignment 
can be maintained. 
This means that 
the quality of the 
punchings will not 
vary and that the 
life of the dies is 
increased. Nine 
diameters of 
plungers in arch 
and overhang 








“Hisey” Internal Precision Grinder 
grinder is not only indispensable for 
tool and job work, but is constructed 
to perform satisfactorily in continuous 





types in stock. duty, as for production work. 

Ask for booklet The grinder is so designed that inter- 

on Sub _ Presses nal grinding can be done up to the full 

and Dies. swing of the machine upon which it is 
ARCH TYPE mounted. The grinding spindle, to- 


gether with the motor, can be pe 
; end for end so that grinding can 

Waltham Machine Wor ks done either to the right, as shown in 

WALTHAM, MASS. the illustration, or to the left of the 

machine. The direction of rotation of 











WELDING MACHINES 


Y, to 100 K.V.A. 
FOOT OPERATED — MOTOR DRIVEN 


For Welding Metals Having a Combined Thickness 
From .001 in. to .500 in. 


WELDERS AS LOW AS $35.00 : . 
EISLER ENGINEERING COMPANY, Inc. 7” SOUTH Ih st 


Distributor and Dealer Connections Desired 
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2m ~6MAGNOLIA 


Bronze Bar Stock 


Mone dof MARK Semi-finished 
Inside and Outside 


Genet and solid. Cleaned up ends. Stock 
1 3”, 14” S.A.E. Specifications. 
Write for folder.’ Buy from dealer. 


MAGNOLIA METAL COMPANY 
ELIZABETH, N. J. 


By makers of Magnolia Anti-Friction Metal 
and Adamant Super-Genuine Babbitt 

















“WIDE RANGE” VISE for milling 
Write machines, planers, etc. Width of Jaws 


for 6'2"——334" deep. 
(ireular 


J. E. FREYMAN & SONS 
Hampden, Baltimore, Md. 
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MULTIPLE UNITS i 


From 
SINGLE 
DRILLS 


U. S. Drill Heads 
quickly convert 
any single spin- 
dle drill into a 
multiple unit. 
Heads are stand- 
ard or special 
design, depend- 
ing on your job. 
We make recom- 
mendations on 
drilling problems 
without obliga- 
tion. 


Send your 
blueprints for 
estimates. 


The United States Drill Head Co, 


1954 Riverside Drive 
CINCINNATI, OHIO 


























LIFE 


The maximum is always desired 





CAM LOCK REAMERS 


have as much as 5" grinding life on the diameter 
of a 41/2" reamer— smaller sizes proportional. 


GODDARD & GODDARD CO., Inc. 


DETROIT, MICH. 





YEARS or 
INCHES 
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the wheel is reversible through the mo- 
tor. Matched precision pre-loaded ball 
bearings are used on the grinding spin- 
dle, and the motor is also ball-bearing 
equipped. The motor is balanced dy- 
namically, and is rated for continuous 
duty with temperature rise not to ex- 
ceed 40 deg. C. 

Spindle speeds furnished as standard 
are as recommended by the Grinding 
Wheel Manufacturers. Extra pulleys are 
supplied to provide practically any de- 
sired speed. The dovetail slide with 
screw feed and handle affords rapid ad- 
justment of the wheel to the center of 





Have YOU an 
Arbor Press == 








time? Equip it_ with 
THREADWELL  Keyway 
Cutters and it will cut your 
keyways at less cost than 
by any other method. Write 
for Bulletin. 


Threadwell Tool Co. 
Greenfield, Mass. 








INCREASE PROFITS 
ives KOSTS.... 


USE 


PRECISION STOP 

WATCHES FOR... 
TIME STUDY 

AND RESEARCH 





Ask for folder No. 3 illustrating 
and describing 30 types of 
“MEYLAN” precision 
stop watches. 


REPAIRS: All makes repaired. Send to 
us for estimate without charge 
or obligation. 


A.R. & J.E. MEYLAN 


Specialists in Stop Watches 
266 West 40th St., New York, N. Y. 
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the work. This adjustment does no; 
affect the belt tension, due to the angle 
of the slide. 

The grinder is made in four sizes: 
¥%, 1, 2 and 3 hp., and each size js 
equipped with a powerful constant speeq 
motor which will maintain its 
under any load within its rated capacity, 
Not depending upon speed for power, 
special bonded wheels are unnecessary 
and ordinary vitrified wheels can he 
used with safety. The machined motor 
slide base affords rapid belt adjustment, 

The V-belt drive transmits more than 
99 per cent of the motor output with- 
out slippage. This: type of drive re- 
quires very little tension, adding to the 
life of the belt and bearings. The 
grinder can be used in any position from 
horizontal to _ vertical. Combination 
labyrinth and contact seals preclude the 
possibility of dust getting into the bear- 
ing chambers. All oil that is put into 
the machine is automatically filtered. 





Landis Collapsible Taps 


The Landis Machine Co., Waynesboro, 
Pa., has announced a line of collapsible 
taps to supersede the Victor Collapsible 
Taps formerly manufactured by the Vic- 
tor Plant of this company. 

The new taps are made in two types; 
the Landis Style LT, a collapsible tap 
for either straight or taper tapping, and 
the Landis Style LM Receding Chaser 
Collapsible Tap for taper tapping. The 
taps can be used either as stationary or 
rotary taps. 

The outstanding feature of the new 
Landis Taps is a design, on which pat- 
ents have been granted, whereby the tap 
consists of two units; a tap body con- 
taining the operating mechanisms, and 
a tap head in which the chasers are sup- 
ported. This design obviously offers 
many advantages since it permits the 
use of one tap body to cover a wide 





Greenerd 
Arbor Presses 


Ask Your Dealer for Catalog 
Showing 64 Styles 


EDWIN E. BARTLETT CO. 
NASHUA, N. H., U. S. A. 
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CUTTING 
ALL STYLES: CAMS 8!zEs uP To 50” 
GENEVA MOTIONS 


KUX-LOHNER MACHINE Co. 
2147 Lexington St. Chicago, fll. 


















| DIAMOND TOOLS 
FOR ECONOMY 





All types for dressing grinding 
wheels. Shaped Diamond 
Tools, etc. Large stock unset 
stones on hand. Resettings and 
resharpenings returned same day 
received. 

Send for price Iist and specify 
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WITTE ENGI 


Self-Diling - - - Timken Roller Bearing 


Ideal economical power for the small 
shop. Operates on any refined liquid 

or gas. Will furnish steady uni- 
form power for one hour or 24 and 
you only pay for the power you use. 
No demand or _ stand-by charges. 
heaper power than electricity or 
steam. Easy to start and operate— 
no expert operator needed. Oiling is 
automatic, one filling will last for 60 
hours of operation. 


Send for our latest Catalog 
WITTE ENGINE WORKS 


1728 Oakland Ave. Kansas City, Mo. 











wm 2 to 10 


. H. P 
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OU will realize that there 
is a great difference between 
Delta files and other files as 
soon as you make a comparison 
- and you will understand 
why we say that Deltas are 
hand milling tools, not just files. 


The most convincing test is a 
comparison of the filings. You 
will see that Delta filings are 
long “chips” like those from 
a sharp lathe, not merely fine 
dust. This means more metal 
_ removed in less filing time. 


Delta files also reduce your file 
costs because of their durability 
and long life. 


A comparative test will be a 
most interesting experience to 
you — yes and a profitable one. 
Order a dozen Delta files from 
the nearest Delta distributor, 
and make the test in your own 
shop. If the Deltas do not 
completely outclass any other 
files you are using, they will 
cost you nothing. Could any 
proposition be fairer than that? 


Write for the catalog of 
time-saving Delta Files 





THE DELTA FILE WORKS 


4837 James Street (Bridesburg) 
Philadelphia, Pa. 
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Fig. 1—Landis Style LT Collapsible Tap, for 

either straight or taper tapping. Fig. 2— 

Landis Style LT tap with the detachable 
head removed from the tap body. 


diametrical range by the application of 
tap heads of various sizes. In addition, 
the same tap body may be used for 
either right or left hand tapping, pro- 
viding right and left hand tap heads 
are employed. 

The collapsing mechanism of the 
Landis Taps is positive in its action 
both with respect to locking the chasers 
in cutting position and in its collapsing 
action. The collapsing action is ob- 
tained through a hardened steel trip 
ring coming in contact with the part 
being tapped, thus insuring uniform 
thread length. The trip ring is adjust- 
able for various thread lengths. 

The tap heads are adjustable for size 
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through an adjusting screw located jp 
the form end of the plunger. The 

is self-locking and is of the ratchet 

so that a turn of the screw of one notch 
gives an adjustment to the chases 
amounting to exactly .001 in. 

The chasers are supported in slots jn 
the tap head and are held securely jp 
tapered seats in a hardened and ground 
plunger. The design of the plunger js 
such as to provide maximum rigidity for 
the chasers and at the same time there 
is no tendency for the plunger to rotate 
under cutting strains and thereby force 
the chasers out of alignment. All locat- 
ing surfaces of the chasers, as well as 
the thread form itself, are precision 
ground. 

The Landis Style LT Collapsible Tap 
is designed primarily for straight tap- 
ping, but can be used very successfully 
for tapping tapered threads of a length 
not exceeding the American Tapered 
Pipe Standards. The Style LT Taps are 





Fig. 3—Landis Style LM Receding Chaser 
Collapsible Tap. 


made in five sizes which, when equipped 
with the proper tap heads, cover a com- 
bined range from 1% in. to 13% in. in- 
clusive. 





GROBET SWISS FILES 


For German Filing Machines 


eT cl ee 


Among the 4,500 shapes, sizes and cuts of Grobet Swiss Files, for precision work, which we 
carry in New York stock, we have a complete assortment of machine files for “Excel” 
filing machines, and for “Thiel” filing machines Sizes 2, 3 and 5. Ask for our special 
pamphlet “K” describing this line of machine files. 
We also carry a large stock of Rotary files for flexible shaft equipment, 
Diemakers Rifflers, etc. 


GROBET FILE CORP. of America, 3 Park Place, New York City 
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Mark It - - QUICKLY 


No Stray Numbers to Get Lost 


Numbers in 
Perfect Alignment 


| to 8 Wheels 









Shank for Hand 
Stamping or for 
Press. 
Latest hardening 
J and engraving 
methods insure long 
wear and clean 
sharp uniform let- 

ters. 


Send for 
circular and 
prices. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 
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The Charles L. Jarvis Co., Gildersleeve, Conn. 
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YW For Better 


Value... 
Ross Operating 


Valves 















Poppet type with renewable 
seats, and sealed by air pres- 
sure, assuring exceptional speed, 
easy control, coupled with safe 
operation over a long period of 
use. 

All ports being on one face, 
Ross Operating Valves may be 
mounted on a plate to which 
the piping is attached, thus 
making the piping a permanent 
installation. To remove the valve 
merely loosen the bolts. 

Made for the control of single 
and double acting cylinders in 
all pipe sizes ranging from %” 
to 1%”. Hand, foot or solenoid 
control. 

There is a Ross Operating Valve 
for every air controlled operation 
in your plant. Write for catalog. 


Ross Operating Valve Co. 


6488 Epworth Blvd., Detroit, Michigan 
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The LANDIS Style LM Receding 
Chaser Collapsible Tap is designed for 
tapping tapered threads. The receding 
chaser action minimizes cutting strains 
on this class of work with the result 
that greater accuracy and longer chaser 
life is obtained. The Style LM Taps are 
also made in five sizes covering a com- 
bined range from 1% in. to 12 in. or 1% 
in. to 13% in. diameter. 





Sutton Compensating Master Collet 


A new design of master collet with 
interchangeable and replaceable pads for 
automatic and hand screw machines is 
offered by Sutton Tool Company, 2842 
W. Grand Blvd., Detroit, Mich. These 
collets are marketed under the trade- 
name of Sutton Compensating Collets, 
Style “G”. 

The pads of the collet are self-adjust- 
ing within the master. An angular seat 
in the master and a radius on the back 
of the pad provide a two-line contact 
between pads and master, allowing pads 
to rock in two directions to a perfect 
bearing on the stock. This feature en- 
ables the collet to adjust itself to the 
surface inequalities of hot-rolled stock 


NEW -3 SPEED 
erate ~RIWVETERS 


VIBRATING 
ESIGNED for head- 

ing rivets cold from 
ts” to 5” at high pro- 
duction. The bottom of 
threaded hole in rivet- 
ing tool (or peen) is 
made flat so as to butt 
against the lower end 
of hammer spindle 
to insure a_ solid 
blow. Note the rug- 
ged construction 
throughout .. . the 
8 step cone pulleys 
provide great adapt- 
ability. 
Illustrated folder tells 
of the many other im- 
provements. Write for 
your copy today. 


RANT 


MF 
96 Silliman Ave. 
BRIDGEPORT, CONN. 
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without decrease of gripping 

Pins in the master engage blind’ hee 
in the pads to prevent the pads from 
rotating. A flat spring holds the pads 








Sutton Compensating Master Collet 


securely against the master. The recess 
in the pads that receives the spring is 
deep enough to keep the spring out of 
contact with the work. 


The pads have diamond serrations in- 
stead of the conventional rectangular 
serrations. It is claimed that diamond 
serrations develop superior gripping 
power under reduced tension and greatly 
iower the chance of spoiled work due to 
slippage. 

One Sutton Style “G” Master and dif- 
ferent sets of pads will handle prac- 
tically the full range of one machine 


































































A. Angular seat in master and radius 
back of pad provide two-line contact b 
pads and master, allowing pads to 
themselves by rocking in two di 

perfect bearing on stock. B. Pins inn 
engage blind holes in pads to prevent 
rotating. C. Flat spring holds pads ! 
against master. Recess in pads is deep en 
to keep spring out of contact with 














Pads are interchangeable on diffe 
makes of machines of the same machi 
size. Each different make of machi 
requires its own master, but the Pp 
are interchangeable from one master @ 
another. ‘ 
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LAST WORD 
PRECISION GAGES 


In your gaging work 
you demand indicators 


cators. 
Write for Folder. 
' H. A. LOWE CO. 


1875 East 66th St. 
Cleveland, Ohio 

















Bs comMERCIAL 2 
Centerless Grinding 


Straight cylindrical, shoulder and pro- 
file surfaces, hardened straight dowel 
pins and taper pins ground to your 
specifications. 

Also specialize in small screw machine 
parts—hardening if necessary — and 
finished by Centerless Grinding. 


Send Blue Prints for Quotation 


Porter Machine Co. 


ga FORRER AVE., CINCINNATI, | 

















FORGED 
STEEL 





Standardized Die Sets, embodying 
many exclusive features, and a list- 
ing of more than 95,000 stock sizes, 
afford a service that is unsurpassed. 


Send for Our New 208 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourn Ave., Chicago, Ill. 
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64 to 34H 
GRINDERS 


240.00. Write for details an 


28 Sixteenth Street 


.* 





I grinding job for a No. 4 Grinde 


Grinding a ring for a blanking die—a simple 


interna 
ers—built to be used with all kinds of machine tools for finish grinding. 


Accuracy or inaccuracy in the tool room is multiplied a thousand fold 


in production. 
cost. The tool room of all places should be equipped 


Here is where precision tools have a value out of all 
Ten types and sizes from 1/ 


to $ 
DUMORE COMPANY 
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Blanchard Pulsolator 


An automatic oil lubrication system 
for industrial machinery by which fresh 
oil is constantly fed to bearings while 
the journals are in motion, thus main- 
taining a film of oil about each journal 
or shaft bearing, is now being supplied 
to industry by the Lubrication Division 
of the Rivett Lathe and Grinder Cor- 
poration, Brighton, Boston, Mass. 

This equipment, known as the Blanch- 
ard Pulsolator, consists primarily of a 
pumping unit that can be driven either 
direct from the machine to which it is 
attached, or by an auxiliary motor wired 





Long Lasting 
VINCENT- 
HUNTINGTON 


Grinding Wheel 
Dressers 


More and more shops are using 
VINCENT - HUNTINGTON 
Grinding Wheel Dressers. The 
quality, performance, and econ- 
omy of these dressers all con- 
tribute in giving users more for 
their money. Moreover, scien- 
tific heat treatment insures un- 
usually long life. 


Write for Folder MS 


THE VINCENT STEEL 
PROCESS CO. 


2432 Bellevue Ave. 
Detroit, Michigan 
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to the controller. From the Pumpip 
unit radiates a main loop oil line yy 
as many auxiliary or drip lines ag th 
are bearings to be oiled. These ling 


Fig. 1—Styite 1 pumping unit with sheave { 
V-belt drive. 


through which the oil is conducted ¢ 
the individual bearings, are of copp 
tubing. The drip lines are connected t 
the main line through feeders which 
individually adjustable so that the co 
rect amount of oil can be supplied 4 
each bearing. 

The feeding of oil is visible at a 
times through sight glasses, and aj | 
feeder may be adjusted to a rate as slow 
as one drop in ten pulsations or as 
as five drops to one pulsation. As th 
number of pulsations per minute or pe 
hour is governed by the model of pum 
selected and the speed at which it 
driven, individual feeds as low as a dro 
an hour or as high as thirty drops 
minute can be obtained. 

Up to a hundred feeders can be oper 
ated from one pump, and these can} 
arranged in gangs with drip lines w 





RIGID RESILIENT LIVE CENTER 


Shortest Over-Hang but} 





long Spindle. Smallest Head, | 
yet largest bearing Balls} 
m Heaviest Duty, yet lightest 
=|) Runner. Springy neck 
Fewest parts. Simplest. Spit 
dle and Case S.A.E. 52100. 





om 
Re, Baus 








Chicago R. R. Live Center 
increased Axle-Turning 
Ran. Six-12-Six 


} H : Tel. 
RIGID TOOL HOLDER COQ., 2020 WITHERELL ST. DETROIT, MICH. 
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TRADEMARK 
sda tachnents for your lathes and millers 
Write for Bulletin No. 100 A. 
Rivett Draw-In Collets and teak. 
Also Price List and Dimension Sheet. 


Wrote Lathe & Grinder Corp. Universal Joints 


Brighton Dist., Boston, Mass., U. S (PATENTED) 








Increased Production 


a ollers 


ba For et r U F F | N G willl Apex Universal Joints 


are time tested — simple 

ae FACKER MACHINE Co. in construction and excep- 

- - CONNECTICUT tionally strong. No pro- 

Geta: jecting ears, pins or 

COppe M. AC H | N a =) screws. Diameters from 34” to 3”. Can be 

ted machined to meet any requirement. Approved 
ich for Aircraft use. 

le Cc 

lied 1 








| Anderson Improved They are made in Apex Universal 


| Balancing the following sizes: 
| Ways Greatest 





Joint Socket 


wa| No Leveling Swine | Between | § Wrenche> 
| Required Standards 
A simple and | 20 in.| 20 in. 


40 in. | 30 in. J : 
Ee belencine. 60 in. | 30 in. I Apex Universal 


72 in. in. A , Joint Socket 
Beeatening 96 a 88; a iu Wrenches for tighten- 
‘ ing nuts or cap screws in hard- 
Four chilled = to-get-at places are real time and 
iron discs As j money savers. Made in any size 
rotate on ; required for any electrical or air 
sensitive o ¢ tool. Cannot over-travel their 
, maximum working angle. Low first cost— 

long life—increased production. 




















Try Apex Universal Joints and 

Socket Wrenches. You will profit. 

Write for full information and 
catalog. 


Write For Full Information 


“ Anderson Bros. Mfg. Co. THE APEX MACHINE & TOOL co. 


18% Kishwaukee Street, Rockford, Ill. THIRD & MADISON STS., DAYTON, OHIO 
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groups of bearings or directly located at 
bearing points with the loop line leading 
through them, or on dead end or branch 
pipe lines. 
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Fig. 2—Cross section of a gang type of 
feeder. 


The indicating lever rises and falls at 
each pulsation, twice a minute, or more 
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or less often in systems for feeding more 
or less oil. It also serves to flush all 
bearings. When held down for a few 
seconds, as when starting a cold ma- 
chine, it causes all feeders to drip oil 
rapidly. When the lever is released, the 
feeders resume their adjusted operating 
rates. 

The system as a whole is enclosed, ex- 
cept when filling the reservoir. As filler 
and intake screens are always in place, 
no dirt can enter. The pump is self- 
lubricated and will run for years with- 
out perceptible wear. It is a double 
unit of the plain plunger type with pis- 
ton valves, positive in action. A valve 
plate driven through worm and gear re- 
duction periodically covers the oil re- 
turn port and subjects the column of oil 
in the loop line to greatly increased 
pressure as determined by the loading 
of the pressure relief valve springs. 
Thus when the return port is opened, 
which occurs when the cycle is about 
90 per cent completed, the oil circulates 
under low pressure and when the retum 
port is closed, pulsation pressure is de- 
veloped. Instants of pulsation pressure 
therefore occur, of brief duration. 

The pressure curve is that of a straight 
line with regularly spaced saw-tooth 
peaks. The feeder valves are affected 





Reducers 


Made in 4 sizes. 
Complete ball and 
Timken bearing 
equipped. Harden- 
ed and ground 


Ohio Speed 


gi 








worms. Bronze worm , tem 

gears. Absolutely oaeeen, att ee oF 

oil tight. plates, ental 

gis: Write for prices 30% to 80%. 

. gherias Send f bulle- 

and catalog tin. No. obligation, 

THE OHIO GEAR COMPANY OLIVER INSTRUMENT CO. 
4337 E. 179th ‘St., Cleveland, Ohlo 1430 E. Maumee Street, Adrian, Michigan 


improve, OLIVER 


DIE MAKING MACHINE 
With Its Many New Features 
Will enable you to 
reduce the cost of 
labor on your dies, 















Sutton COMPENSATI 








NG Master-Type Collet 


Self-Adjusting Interchange- 
able and Replaceable Pads 
with diamond Serrations...- 
Full details in new Catalog 
No. 11. 


SUTTON TOOL COMPANY 


2842 W. Grand Blvd., 
Detroit, Mich. 
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Mummert-Dixon 
Facing Heads 


8 Sizes—6” to 40” 
We can’t say much 
here ... but if you 
write for a bulletin 
we'll show you how 
this tool will save 
you money. 


MUMMERT-DIXON CO. 
120 Philadelphia Street 
Hanover, Pa. 











EXPAN DING MANDRELS 


ings, gears, pulleys, ete., and holding them 
securely while being machined in a lathe, 
miller, _— or grinder. 


136 SR Street 


‘sSNICHOLSON’’ 






PORRARAI 
HEY act like a four jawed chuck, ex- 
panding in the bores of collars, bush- 
For bores from 


W. H. NICHOLSON & COMPANY 
Wilkes-Barre, Pa. 








PERFECT BALANCE 
IS IMPORTANT 


Today’s buyers of 
equipment demand 
smooth operation. To 
insure it, such parts 
as clutches, flywheels, 
pulleys, fans, auto 
wheels, etc., must be 
balanced with preci- 
sion. The Micro-Poise 


Precision Balancing 
machine detects un- 
balance to extreme 
accuracy and mea- 
sures depth to drill 
to correct it, 
It’s simple, accurate, 
fast, efficient. 


Write for 
complete details 
today. 













Commerce Pattern 
Foundry & Machine Co. 


2211 Grand River Ave., Detroit, Mich. 
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“MODERN MAGIC” CHUCKS 





GIVE SINGLE SPINDLE MACHINES 





MULTIPLE SPINDLE PERFORMANCE. 





INSIST ON HAVING THE ORIGINAL 





and ONLY GENUINE “MODERN MAGIC” 





All tool changes made with spindle revolving. No stopping 
necessary—drills, reamers, tops, counterbores and other tools 
accommodated. Several operations performed without re- 
moving work from machine. 

Other “Modern” Products include stationary and revolving 
self-opening die heads, solid adjustable die heads, adjustable 
hollow milling tools, collapsible taps, friction tap collets, self- 
opening stud setters, tapping attachments, chaser grinders, 
inserted blade milling cutters. 


MODERN TOOL WORKS 


ROCHESTER, N. Y., U. S. A. 


DIVISION Pe CONSOLIDATED MACHINE TOOL 
CORPORATION OF AMERICA 
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only by the pulsation pressure and ep. 

BL AN CH ARD tirely resist the circulation pressure g 
that feeding of oil is only at the peaks 

of the intermittent pulsations. The gr. 

Pp U L S O g AT O Pd rangement is especially interesting sing 
it permits of measurable amounts of gi 

being fed, whereas in constant feed sy. 


tems the flow through feeders, 
AUTOMATIC OIL LUBRICA- where large quantities of oil ann 





TION SYSTEM FOR quired, is practically imperceptible. 
INDUSTRIAL MACHINERY Figure 2 is a cross section drawing of 
the feeder. A continuous column of oj 
is pumped through passage A at a mini- T 


mum circulation pressure. At every in- 
stant of pulsation the increased pregs- 
ure forces the ball B upward, overcom- 
ing the resistance of the spring C and 
lifting the spindle D with the upper 
ball E until the latter contacts with 
adjusting screw F. The adjustment of 
the screw F determines the clearance of 
ball B from its seat L, thus measuring 
the quantity of oil trapped in chamber 
G at each pulsation. Immediately on 
cessation of the pulsation pressure, the 
spring C acts to reseat the ball B. The 
trapped oil flows from chamber 6 TI 
through by-pass ducts H to the spout NAT! 


| | 











PUMPING UNIT 


AUTOMATIC 
Starts And Stops With The Machine 
Feeds Bearings At Determined Intervals 
Individually Measures Oil For Each 


ring 
RELIABLE 
Oil Feed Always Visible At The Bear- 
ings 
Flushing Lever Constantly Shows “All 
Is Well’ 


Fresh Oil Regularly Applied to Bear- 
ings In Motion 





ECONOMICAL 
One Pumping Unit Can Supply 100 
Bearings 
Oil Measured As Low As One Drop 
An Hour 


Single Loop Circulating Line Requires 
Minimum Piping 


Write for Bulletin B-5. 


RIVETT LATHE AND 
GRINDER CORP. Fig. 3—Blanchard Pulsolator in operation 


Faneuil, Brighton, Mass., U. S. A. a Warner & Swasey chucking machine. 
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Ohio Worms 


and Worm Gears 











STOCK SPLINED 
GEARS SHAFTS 
SP 


GEARS | SPROCKETS 


Write for Gear Cat- 
alog and quotation 
on your requirements. 


THE OHIO GEAR COMPANY 


1337 E. 179th St., Cleveland, Ohio 











Ask for Catalog B 





KEYSEATING 
MILLER 
for 
THE DRILL PRESS 


NATIONAL MACHINE TOOL CO. 
2271 Spring Grove Ave. 








CINCINNATI, OHIO 
























ARBOR SPACER 
SETS 
SAVE 


SHOP & 
COST ~ 


Steel 





stocked 
0.001” to 0.125”, with or without key- 
ways, or specials to order. Also turned 
from bar steel (soft, or, hardened, and 


arbor spacers trom 


ground.) Permit quick tool setting 

without hand fitting and filing. Get 

sets for 34” to 4” arbors, and control 

to thousandths. Cost only a few cents 
. save many dollars! 

List Free—Write Today 
DETROIT STAMPING CO. 
Est. 1915 
Arbor Spacers Washers Stampings 
3445 WEST FORT STREET, DETROIT 











BROWN & SHARPE PUMPS 


Geared—Vane—Centrifugal 
- - for a Broad Range of Applications 
Supplying Coolant 


Hydraulic Systems 

Forced Feed Lubrication 

General Circulation 
Maintaining Pressure 


Write for Specifications 
Brown & Sharpe Mfg. Co. 


Providence, R. | 
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I where it drips off in view of sight 
glass J and thence by gravity to the 
bearings. Feeders may be arranged 
singly or in gangs up to 24, or more, if 
required. 

It is important to note that the oil is 
forced upwards from passage A through 
the measuring feeder; thus preventing 
any chances of sludge or sediment col- 
lecting in the ball seat L. Also that 
“jump” action of the pulsation pressure 
creates an activity in the seat which 
overcomes any tendency of the metering 
ball to stick or for foreign matter to 
accumulate. 





Auburn Multiple Groove Ball 
Thrust Bearing 


The Auburn Ball Bearing Co., 77 Clar- 
issa St., Rochester, N. Y., has brought 
out a bearing known as the Multiple- 
Groove type of Ball Thrust Bearing. The 
bearing is designed for those conditions 
where a heavy service bearing is required 
for loads greater than a single groove 
bearing will carry. 

The increase in bearing capacity is 
obtained by adding additional rows of 
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Auburn Multiple-Groove Ball Thrust Bearin 


balls. The outside diameter of the bear. 
ing is thus made larger, but the thick. | 
ness with each additional row of ball 

remains constant. This is a desirabb 
feature when the allowable space for the | 
bearing thickness is limited, but wher 

a larger outside diameter can be used. 


Large diameter rotating machine parts 
having an adequate journal bearing sup- 
port are steadied in their operation, and 
improve with this type of bearing. 
Auburn Multiple Groove Thrust Bearings 
are made in two-row, three-row and fouw- 
row style, from 1% in. to 26 in. outside 








FLYNN MICROMETER 


OFFSET BORING 
HEADS 


Made in Various 
Sizes and Styles 


Send for Complete 


nformation 
WATERSTON’S 





28 E. Larned St. 
Detroit, Michigan 








¢ 
diameter in standard and special sizes r 
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CENTERLESS| , 
GRINDING 


Accuracy — Prompt Service r 


COMMERCIAL CENTERLESS ¢ 
GRINDING CO. 


6538 CARNEGIE AVE. CLEVELAND 






























ATLAS 9” 
Screw Cutting Lathe 





PAYS For ITSELF Out OF PROMS 


.ATLAS PRESS CO. 
oe Makers of famous ATLAS ARBOR Presses 
ae 1846 N. 





Handles small jobs as well as a 
lathe, but uses only % h.p. wil “J 
for itself in power savings. Cuts dep ’. 
and repair costs too. MODERN—86 speed, 
belt drive; self-contained countershaft; 45 pat 
of Zamak alloy. Compound ~ hollow 
automatic reversible feed. 18” between cent#t 
also larger sizes. Full line of attachments fe 
grinding, milling, etc. Money back 

Easy terms. Ask your supply house or wilt 
us for new catalogue. 













Pitcher St., Kalamazoo, Mich. 





anew 
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HASHEDS? 


et HERE'S the record... 


rt In the January, 1934, issue of MODERN 
| MACHINE SHOP, |8 new advertisers made their 

sf appearance... the largest number of new adver- 

rx tisers ever included in any one issue. 

fowl The February issue broke the former month's 

sms record with 27 more new advertisers. 

And now, with 34 additional new advertisers 


using MODERN MACHINE SHOP starting with 








s this March issue, the record has been smashed 
again! 
In addition to these 79 new advertisers, eight 
Sif companies have increased their space over that 


used during 1933. 
The record speaks for itself. If you want to get 
the most for YOUR advertising dollar, write at 


ND 









1S once to 
s/MODERN MACHINE SHop 





= 


128 OPERA PLACE 
CINCINNATI, OHIO 


“The most widely read metalworking magazine in the world.” 
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Ready 


for 


yO 


The New Buckeye Stock list “G” is enabling 
many manufacturers to quickly select the right 
bushings for specific requirements. In addition, 
the New Electric Motor Bearing list is also 
proving very helpful. These folders are ready 
or you and will be sent without obligation. 


Buckeye Brass & Mfg. Co. 
6410 Hawthorne Ave., Cleveland, Ohio 


Warehouse Distributors 
R. R. STREET & CO., INC. 





561 W. Monroe St. Chicago, Ml. 
ATLAS BRASS FOUNDRY, INC. 
1901 Santa Fe Ave. Los Angeles, Cal. 
K-B DISTRIBUTING CO. 
562 W. 52nd St. New York, N. Y. 
CUTTER, WOOD & SANDERSON Co. 
222 Third St. Cambridge, Mass. 

















The Handiest Kit in the Crib 


A small Investment which Pays 
large Dividends Daily. 


M. A. FORD MFG. CO. 


108 Harrison Davenport, Iowa 
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The “Tapster” Self-Tapping Screw 

The Kellogg Switchboard & Supply Co 
1068 W. Adams St., Chicago, IIl., is now 
offering to the trade a self-tapping screw 
with standard thread, to be known as 
the “Tapster.” With its metal cutting 
tip, this self-tapping screw of hardened 
steel is said to be capable of saving from 
40 to 75 per cent of the cost of assem- 
bly operations. The Tapster has bal- 
anced flutes and twin-cutting edges, ang 
is designed to replace ordinary machine 
screws in assembly operations which in- 
clude the fastenings of sheet steel, ma- 
chinery steel, 
brass, bronze, 
aluminum, ‘ é 
die - castings, he\ W 
fiber, slate, — —- 
ebony asbcs- > =: 
tos, bakelite > ae > 
and _ similar = 
hard materials, 4 4 
The use of the 4 
“Tapster” ene Round Heed ee 
tirely elimi- 
nates tapping MTC Tai Baia 
panying ex- self-tapping 
pense and loss By VNe iia tay 
of time. 

The feature 
of the “Tap- “Tapster” Self-Tapping 
ster” is  pri- Screw 
marily its standard thread and twin 
grooves with cutting edges. The “Tapster” 
does not simply push the metal aside; it 
cuts a clean thread just as a tap would. 
Consequently, since it cuts a thread to 
exactly fit its own thread, the fit is prac- 
tically perfect. This means that the as- 
sembly will have greater strength in re- 
sisting stress, sheer and vibration. The 
Tapster can be retracted and redriven 
without injury to itself or the threaded 
hole. As the Tapster is made with 
standard thread, lock nuts can be used 
wherever required. Made in the same di- 
mension and with the same standard 
thread as a conventional machine screw, 
the Tapster can be replaced without dif- 
ficulty or loss of time. It is available in 
all standard sizes with standard heads 
as well as in any plated finish with 
special head. 


=" 
, 





Advertisers like to know whether o 
not their advertisements are being read. 
When inquiring about machines, 
or equipment advertised in this maga 
zine, please mention MODERN MA- 
CHINE SHOP. Your cooperation 
kelp to build up a bigger and better 
magazine for your own benefit. 
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DIAMOND FLEXIBLE COUPLING. 
Catalog II, presenting the Diamond 
Flexible Coupling, made by the Diamond 
Chain & Mfg. Co., 459 Kentucky Ave., 
Indianapolis, Ind., contains full infor- 
mation, tables of dimensions, and illus- 
trations of the coupling in use. Chap- 
ters deal with the selection of couplings, 
standard specifications, engineering serv- 
ice, and directions for installing the 
couplings. Copy free upon request. 














FAFNIR CATALOG, No. 17, issued by 
The Fafnir Bearing Company, New Brit- 
ain, Conn., combines all of the informa- 
tion and the industrial uses of radial 
pall bearings as well as the Fafnir power 
transmission line of wide inner ring and 
ball bearings. It gives complete informa- 
tion, interchangeabllity tables, dimen- 
sions, prices, in fact every type of infor- 
mation except detailed engineering and 
application data. It treats of single row 
radial, double row, radial thrust, grease 
shield, felt seal, thrust wide inner ring, 
pillow blocks, lineshaft boses and cart- 
ridges. Copy free upon request. 
















STURDIMATIC TOOL COMPANY 
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When In Boston 
Hotel Kenmore 


COMMONWEALTH AVE. AT KENMORE 


SQUARE 
400 Rooms * ; ca 


ENGLISH GRILL ROOM AND BAR 
. . « with tub—shower and 


circulating ice water 





Ample Parking Space 











HEAVY DUTY STURDIMA II. LIVE CENTER 


) Order on Trial! 


It is new! on in re- 
sponse to manufacturers’ 
demands. Sturdimatic 
live centers have what 
you want. Write for 
catalog No. 433. 


Write for Catalog No. 433 
5222 Third Ave., Detroit, Mich. 








No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity © thru 5/16” wire, 5.00 








HERE’S A REAL SPRING WINDER! 





HJORTH LATHE & TOOL CO. SostoxcaSs: 


Will Earn Its Cost in One Day 
‘ The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten- 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. You'll like it and the price is 
reasonable. 


60 STATE ST. 
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Motion Economy 
(Continued from Page 14) 
ception, this law may be applied with 
uniformly good results. 

Law No. 6. Materials and tools 
should be located to permit the best 
sequence of therbligs. 

In the cap screw and washer as- 
sembly the operator lifts the assem- 
bly from hole B and drops it in 





MENDES QUALITY 
DIAMONDS Sicry’ 


Sharp 


“Diamonp Port 
ANGLE TOOL 


for 


WHEEL DRESSING 


a 


REDUCE FOLDER 


GRINDING Bd M 
ON REQUEST 


Mendes Cutting Factories, Inc. 


DIAMONDS AND DIAMOND TOOLS 
105 West 40th Street, New Yor 
Rep.: Milwaukee, Cadiqnapets, Cincinnati, 
Pittsburgh, Baltimore 








delivery chute D, then continues ty 
motion without interruption or my} 
change of direction to bin No, 1 4 
secure a rubber washer. This giyy 
a much better sequence of therbligs 
than would have been the case, fy 
instance, had the rubber washer, 
been located in bin No. 4, Having 
determined the best sequence of ther. 
bligs or cycle of motions, tools anj 
materials should be studied with ref 
erence to their place in this cyele q 
motions and located at the work pl 
in the most convenient manner, 
(Continued in the April issue) 





“Parkerizing—the Parker Process 4 
Rust-Proofing” is fully explained in a 32 
page, 82 x1l-inch book that is bein 
distributed to industry by the Parke 
Rust-Proof Company, Detroit, Michigan, 

Ordinary iron and steel are the least 
permanent of metals. Iron ore closely 
resembles common rust; in fact, there ij 
very little difference between the ty 
The rusting of iron is the tendency of 
the metal to return to its original sta 

“Parkerizing” is a chemical proces 
which changes the character of the of 
ginal surface of the metal to phosphate 
which are insoluble in water and pe 
manent in the air, thus precluding th 
possibility of rust. This book explain 
the “Parkerizing” process and the mat- 
ner in which it is applied, the text bein 
amplified with photographs of Parkeriz 
ing installations and various kinds of 
metal products upon which the Parkeriz- 
ing process is used. 


ditione 
67. 


A be 
to kn¢ 
be hac 


You 
chine 
using 


This book should be of prime interesiiij 


to every manufacturer of metal products 
Copies will be sent to mechanical exect- 
tives upon request. 





method. 





“CHAMPION” Emery Wheel 
Dressers! 


Champion Emery Wheel Dressers are built for quick action. The cut- 
ters are made of a special steel, heat treated and tempered after they are 
formed, and will sharpen a dull or glazed wheel faster than any other 


Send for Details NOW! 
THE WESTERN TOOL & MFG. CO., Springfield, Ohio 
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Did You Know That--- 


You can quickly make an extension 
for use With straight shank drills in 
deep holes? See page 51. 


Flexible shafts should be run at the 
highest possible speeds? See page 33. 


Rhythm is an important factor in 


h ref hand operations? See page 12. 


Parker 
i. 


iol 


Your dial indicators can be recon- 
ditioned at a very low cost? See page 
57. 


A book telling you what you want 
to know about grinding wheels may 
be had for the asking? See page 49. 


You can convert your milling ma- 
chine into an engraving machine by 
wing a@ small electric attachment? 
See page 55. 


The full benefits of modern mach- 
inery cannot be realized unless served 
by modern material-handling equip- 
ment? See page 17. 


The new front wheel suspension au- 
tomobile presented a new grinding 
problem to industry? See page 19. 


A “non-skid” belt is now being 
made which eliminates the need for 
belt dressings? See page 27. 


Flat annealed and _é accurately- 
ground stock in handy sizes for dies, 
gages, and templets is now available? 
See page 31. 


Complicated problems, inverse pro- 
portion, “trig”, logarithms, and so on 
can be solved almost instantly by the 
use of a small, inexpensive slide rule? 
See page 91. 


A really modern automatic lubricat- 
ing system for machine tools is now 
available? See page 78. 


A machine can be had in which ro- 
tating parts can be tested for unbal- 
ance without removing them from the 
machine? See page 77. 








ts of high speed or carbon 


minutes at an operating 
wt of 7 cents per hour. 








Y start your large fur- 
nace for single or small 


Itools? This efficient unit 
il reach high speed heat in 





0 scaling or decarburization! 
‘separate blower or piping! 


er may be used separately as a powerful bench torch. Muffle size 6!/2 x 3'/g x 


jinches. Price $70 as shown. 


It will quickly save its cost. 


t also build a larger furnace with built-in torch, muffle opening 454x3!/2x6'/2 deep. 
Write for Bulletin 


‘ark Tool Company,Waltham, Mass. 


blished 1862 . . . . . . Originators of the American Bench Lathe 
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For Your Catalog Library 


h any of these Pe publications that you want write | be + fitle, and 
ndaress vente enol me te tear out —, page = _ to mt. a *ifachine shop," 124 ‘one 
lace, wi orwa ou m 
Please restrict your list to not more’ than ire. 


Cut Your Sawing Costs: nan hack saw 

on hy dh Foy erator. my 7 yA oo Bat 

I on your sawing operations, - 

ten to American Saw & Mfg. Co., Springfield, 
Mass. 


Ames Dial Gages: Dial gages, heads, cyl- 
inder gages, dial —- gages, dis f° micrometers, 
ime 


and special gages and attac mts made by the 

C. Ames Company, Waltham, Mass. are - 
scribed and illustrated Catalog 50. Write 
copy. 


Scrape by Power: Bearing surfaces can be scra 
with a power scraper that is quicker and easier 
than the antique hand method. Write for infor- 
mation 0 to Anc rn, i Mfg. Co., 1926 Kish- 
waukee St., Rockford 

Stop Tap Breakage: A i: booklet that tells how to 
stop the brea reamers, so other tools, 
-4 the use i. a friction rehnek. also how to use_the 

uck for setting studa or nuts, has been issued by 
The Apex Machine & [ool = "200 Davis Avenue, 
Dayton, Ohio, Sent free upon request. 


Machine Shop Accessories: 1 Catalog, F B- a igened 
by the Armstrong Bros. Tool Fran- 
sco Ave., agg = Ill, describes the By “of tool 


holders tools, wrenches, pipe tools, ratchet 
drills, lathe deat, and other tools manufactured by 
By company. 


A New Deal In Hacksaw Blades: “Blue End” 
Hacksaw Blades reduce costs by cutting . ange and 
lasting longer. Write for data and prices to E. 
C. A Co., 402 S. Illinois St., Indianapolis, 


“Atlas” Bench Lathe: A 9-in. screw cutting, 
self-contained, motor-driven bench lathe is now  be- 


ing built by Atlas Press Co., Kalamazoo, Mich. 
Write for cirenlar. 
tly-Designed Ball Bearings: The Auburn 


Correc 
T-114-RG Ball Thrust Rearing does the work of 
a large bearing at a oniaam of cost. ‘rite 
—" Ball Bearing Co. Clarissa St., Roch- 
Arbor Presses In 64 types and otyies are de- 
scribed and illustrated in a ont Pa can be 
bed 7 


writing Edwin E. Bart Co., Nashua, 


“@Ground-From-The-Solid” Taps: Bath taps are 
med in = solid — & oe crete ae ee, 


by grinding ucil _ 
Write for fre OG “Groun Treen inmihook, = 
John Bath & ., Inc., Worcester, Mass. 

Drop F Steel Die Sets: The economy and 
other advan of —_, roreed steel die sets, 
which are now hei Baumbach 


A. 

Manfg. Co., 1806 a SKhbown Avenue, 
cago, IIL, are explained _in a folder that can 
had by addressing this firm. 

Gears, Sprockets, Speed Reducers, of all ree. 
one in ‘all sizes are described in Catalog M 

issued by the Charles ‘Bond Company, 617-62 
‘Arch st. Philadelphia, Pa. Ask for copy. 
Bradley Precision Micrometers, of new design, 
accurate, are now being pice ref by Bradley Ma- 
chinery Co., 6502 Epworth Blvd., Detroit, Mich- 
igan. Write for information. 

Brighton Safety Set Screws provide an important 


factor of safety. No heads _ to project. The 
Brighton Screw & Mfg. Co., 1450 Harrison Ave., 
Cincinnati, Ohio. 


Fine Tvols of All Kinds are described and illus- 
trated in a new catalog that has been issued by 
Brown & Sharpe Mfg. Co., Providence, R. I. Copy 


ogg Pneumatic and Electric Tool — drills, 
nutsetters polish 


, screwdrivers, ers, buffers 


and other tools are fully ee in Te} “Her. 


cules’”’ Catalog. vo for copy Buckeye 
Portable Tool Co., Dayton, oun. © 
645 Stock Sizes of Bronze Bushings are listed 


with dimensions and prices in the Buckeye Stat 
List eid Write for it. Buckeye Brass & 
Co., 6410 Hawthorne Ave., Cleveland, Ohio. 
Bushings and Bearings: 500 sizes of finishe 
bronze bushings that ant available of an 
shown in a catalog that can writing to 
The Kunting Brass & Bronze Co., * Toledo" k 
“The Inside re is the title of a 
will tell how hard castings can be Pa fined 
foley Welle for espe tn ‘Coutalen. tae Sai 
oy r copy to Carboloy, 
Grand Blvd., eer: Michigan. “4 
Grinding Wheels—Aloxite and Carborundum 
Brand—are of uniform structure, are properly bal- 
anced in composition of grain and bond, in boni 
density, and in grain treatment, resulting in whees 
that cut keenly, cut with 
maximum of wear. Write for data to The 
undum Company, Niagara Falls, N. Y. 


“Circle R’’ Saws for cutting metal, made in both 
carbon and high speed steels, 
in diameter, are now available. to 
Tool 8, Inc., 767 Allens Ave., Providence, R, L, 


for 
“Hypro"” Planers: The most modern 
practice is aren agers | » the design of 
‘Hypro’’ Plane made the Cincinnati Plane 


Co., Oakley, Cincinnati, § io. Write for catalog. 


Balance Your Parts the Micro-Polse Was: Vibre- 
tion can be removed from flywheels, 
and other rotating parts by climinatin ig dyna 
unbalance. Ask Commerce Pattern 4 
Machine Co., Grand River Ave., Detroit, 
Michigan, for full information. 

Centerless Grinding: A_ high-speed 

cost. f you have cylindrical parts to 
send bine-prints for estimates to Commercial ter 
tose Grinding Co., 6538 Carnegie Ave., Cleveland, 





Motorize Your Cone Pulley Lathes: An ue 
ment that can be applied to our lathe wi L 
bolts makes it ible to motorize and 


our lathes. ‘rite ‘tor information og 
heel Co.. 1836 Altgeld St., Obicago, 
Davis Keyseaters: The newest methods of key 
seating are discussed in a bulletin thet, also de 
scribes and illustrates the keyseating machines mate 
by the Davis Keyseater Co., 250 Mill St., Roche 
ter, N. Y. Copy free upon request. 
Delta “‘Hand Milling Le The 
entitle Delta files to be ca **hand milling 
are discussed in « booklet that -" 
addressing The Delta 4 Works 
St.,  (Bridesburg), Philadelphia, Pa" 


Grinding Wheel Dressers: All of the different 
types of grindin Rae dressers made by De 
mond-Stephan ., Urbana a 
Desmond- Tesesette a sy n, tem 
Diamo-Carbo, and diamond dressers are 
and illustrated in a catalog that has been ane 
by the firm mentioned. upon request, 


Assemble by Power: A power screwdriver thi 
will set and screw in machine screws at & rate of 
from 400 to 500 screws an hour is d in 
a folder that can be had by writing to the Detnit 
Power Screwdriver Co., 5365 Rohns St., Detrlh 

Stee! Spacing Washers: Milling jobs can be # 
sadee ches lie ane i C 1 rT est 
made by Detru amp! 0. 

Street, Detroit, Michigan. Write for informatie 













speed, and that give th 
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Your Drive Problems will be solved much easier 
if you ave available the wealth of information con- 
tined in Diamond Catalog No. 583. Ask Dia- 
nond Cisin & Mfg. Co., 459 Kentucky Ave., 
Indianapolis, Ind. 

Out Your Sawing Costs with Disston Inserted- 
Tooth Metal Saws. Manual — features 

of construction, advantages of design and outstand- 

results obtained can be had by vriting to Henry 
og & Sons, Inc., 321 Tacony, Philadelphia, Pa. 


by 









Special ills for Precision Grindin 
apr te 28. Sixteenth St.. 
| ae described and ill ustrated in a 
oem be had by addressing the firm 

nt Expanding Clutches for countershafts 
P similar applications are described in full in 
Ca H, issued by The Bieenont Machine Co. 
Ine, m, Ohio. Copy free. 

"” Spot Wetdere for welding metals ar 


0.000 in. to % in. thick are described in 
catalog that_can S oe ~ addressin; weiner Elec: 
trie .» 761 South 18th Street, k, N. J. 


Accurately-Cut Gears of all aod gy epee and 
sis c8 n be .- on short notice from Farrel- = 3 
hem Co., Inc,, 381 Vulcan St., Buffalo, N. Y. 

Cai and soainecting data on request, or sub- 

mit your specifications for quotations. 
Precision Measuring Instruments: The latest 
tps and m — of él, tncienters. Gand me 
gages, D es, gopenre rs, and other 
oats by Federal Products Cor- 
gration, Providence, R. I., are described in a 
booklet that will be sent free upon application. 
—. gg Cute ewe Thi “4 
pam shows various pes 
from & power. ah shove) turntable jig to a television 
disc, dri on Societe Genevoise High 
Speed Precision. Borers, giving data as to ty = 
holes, accu: ey, and time savings. Free u 
rf” Y. Ferner Co., 1008 K Patreet, 
W., AY D. CG. 


Ford Rotary Files. M. A. Ford Mfg. Co., 
Davenport, Iowa, is issuing a catalog showing, in 
addition to - complete line of Ford Rotary Files, 
illustrations of rotary files in use on various kinds 
of job. Write for copy. 


PO pane eaene RY ee Soven—cnaie Ray 4 
and radial types—are 
sb a and trated jn ,catal g that will be 
ress ine 
Tool Co, Oi Cincinnati, Ohio. : ~ 
Formica Silent Composition Gears: A_ booklet 
telling about the uses and advantages of Formica 
Silent Shock-Absorbing Gears, and containing a 
fund of valuable data with rules and tables for 
laying out, cutting, and using gears can be had by 
addressing Formica Insulation Co., 4632 Spring 
Grove ata Cincinnati, O. 


Se a i 
cama! Ohio. Write ‘for particulars. : 


Tool Grinding Costs can be cut by usi 
“Economy” face milling cutter. Wri to 4. ue 
Freyman & Sons, 3627 Keswick Road, yw 
Md., for information. 


Tool Chests: Fine tools should be tected 
wgainst damage or theft, and the best wr is to 
Chests * 397 ton} ets. Ges to “Ohio, 

for catalog of’ fine halen renee oo “ 
cee nant Lovet Oilers will keep your electric 
Wa perly oiled with a minimum of care. 
te for 4 details to Gits Bros. Mfg. Co., 1847 8. 

Ave., Chicago, Ill. 

“Tools That Go and Go” is the title of a cat- 
describing and illustrating the milling cutters, 
tooth cutters, railroad work cutters, ex- 
ee On EE 

A a . 
12280 Burt Road, Detroit, Mich, = 


8-Speed Riveters designed for high produetic: ion 


hard service over a lon 
fully described in a catalog a et will be | am “apon 





ee 


B 
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request to Grant Mfg. & ae Co., 96 Silli- 
man Ave., Bridgeport, Conn. 

Cut Your Die Costs by using a continuous filing 
machine. Write to Grob Brothers, West Allis. 
Wis., for information and prices. 


Variable Speed Grindes and Polishing Machines: 
will produce better work at lower costs. _ Write for 
catalog of oiiahing and grinding equipment to 
Hammond pinery Builders, 1615 Douglas Ave., 
Kalamazoo, Mich. 


“Haskins”? High Speed Tappers will tap your 
holes at_ highest spent, with tap breakage prac- 
— sm gs Tapping speeds up to 3,000 

r.p.m. Write R. G. Haskins Co., 4667 West Ful- 
ton St., Chicago, MM 

Your Lathe is a Precision Grinder when equip- 
ped with a “‘Hisey’’ Wide Range Precision Grind 
ing Attachment. Full details in Bulletin 47M. 
Write The Hisey-Wolf Machine Co., Cincinnati, 
Ohio, for free copy. 


Precision Bench Lathe Work can only &e done 
on finel sat. accurate machines, The complete 
line of Hiorth Precision Bench Lathes is described 
and illustrated in a catalog that has been issued 
by Hjorth Lathe & Tool Company, 60 State 
Street, Boston, Mass. Cory free upon request. 


Every Machine Shop Should Have a youlding 
Outfit: Welding is the most modern of 
working operations. An Arc Welder’s Manual, con- 
taining information on the use of the arc welder, 
can be had free by writing to Hobart Brothers, Box 
ME-103, Troy, Ohio. 

Vim Tred—‘The Non--Skid Belt’’ is the title of 
a 16-page booklet describing a on that describes 
a new type of ar ee as, ice. copy. Address 
E. F. Houghton 0., W. Somersct St. 
Philadelphia, Pa. 


Pyrometers: Inexpensive portable and stationary 
single unit and_ multi-circuit rirometers are_ de- 
scribed in a catalog issued by Illinois Testi a4 
oratories, Inc., 146 West Austin Avenue, Chi 
Ill. Copy free upon request. 


Solve Your Tapping Problems — 2 Jarvis Tap- 

r. rapping devices for eve f job. Write 

he Charles Jarvis Co., Gi B. Bg Conn., for 
information and prices. 


Diamond Tools a” dressing grinding wreels can 
be obtained from F. Swe Inc., 15 West 44th 

New York, N. Also ‘dressers reset and re- 
smivened, Write p information. 


Cams—Any Style—Any Size—up to 50 inches 
can be had from Kux-Lohner Machine Co., 2147 
Lexington St., Chicago, Ill. Write for data. 


Threading Machinery: Complete cota) ogs of in- 
dividual bulletins covering the pipe threading and 
cutting machines, bolt threading machines, or die 
heads <3 by Landis Machine Co., Waynesboro, 
Penna. had upon request from firm. 
State chee and type of machine or die head. 


Alr-Operated Work- -Heiding Devices: A booklet 
showing how air-operated chu 

various kinds can be applied to different kinds of 
machines to save time and labor has been issued by 
The Logansport Machine Co., Logansport, 


L-R_ Flexible Couplings are, simple. resilient, 
reversible. Only three parts. Tereloy too 
Works, 303 West Ohio St., cule, Il 
formation. 


“Last Word” Indicators, built for soauseey, 
adaptability, and dependability are described in 
circular that can be had by addressing Il. A. Lowe 
Co., 1875 East 66th St., Cleveland, Ohio. 


Magnolia Bronze Bar Stock, semi-finished and 
outside in 8S. A. _E. specifications is now avail- 
able. Write to Magnolia Metal Company, Eliza- 
beth, N. J., for folder. 


McCrosky Block Boring Bars: A new _and im- 
proved method of accurately locating and locking 
sy block in the bar provides any caine amount 

float, with a new method of taking cut 
‘Ask McCrosky Tool Corporation, Meadville, Pa., for 
Bulletin 12 
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Time Study Watches, built for accuracy and ser- 
vice are described in Folder No. 8, issued by A. 

e . E,. Meylan, 266 West 40th St., New 
York, N. Y. Ask for copy. 

Magic Chucks: Instantaneous change of tools 
without stopping the machine spindle can be ac- 
complished by the use of Modern Magic Chucks, 
made y the Modern Too] Works, Rochester, N. Y. 
Write for descriptive bonklet. 

An Electrically-Operated, Full Automatic Lathe 
—the newest development in machinery for manu- 
facturing purposes—is described and illustrated in 
a book that can be had without charge by writing 
to The Monarch Machine Tool Co., Sidney, Onio. 


“Practical Machinist’s Guide’. A handy shop 
manual, containing tables of tapers, speeds and 
feeds, instructions for grinding twist drills, thread 
dimensions, tap drill sizes, and other useful infor- 
mation can be had by writing to Morse Twist Drill 
& Machine Co., Dept. 32, New Bedford, Mass. 

Compound Spot-Facing Tool: A spot-facing tool 
retracting, serrated ruughing cutters and fixed fin- 
ishing cutters in the same tool will break up the 
scale easily and do accurate work. Write for bul- 
letin to Mummert-Dixon Co., 120 Philadelphia 
St.. Hanover, Penna. 

Mill Keyseats with a Drill Press: A special at- 
tachment that can be applied to a drilling machine 
for milling keyways is now being made by National 
Machine Toul Co., 2271 Spring Grove Ave., Cin- 
cinnati, Ohio. Ask for circular. 

Reduce Equipment Expense: Nicholson Expand- 
ing Mundrels will save on your equipment invest- 
ment and will insure a mandrel for holes of every 
size from % in. to 7 in. Write for details to 
W. H. Nicholson & Co., 136 Oregon St., Wilkes- 
Barre, Po. 

Ball and Roller Beartng Data Sheets: A com- 
plete set of data sheets showing all the dimensions 
and loads at given speeds, and giving instructions 
for mounting precision ball bearing and Hoffmann 
roller bearings, can be obtained without charge by 
addressing the Norma-Hoffmann Bearings Corpora- 
tion, Stamford, Conn. 

Stamp with Numberall: The complete set of 
figures or letters all combined in one tool, pre- 
venting loss of single letters or digits. Write for 
cataiog. Numberal Stamp & Tool Co., Huguenot 
Park, Staten Island, N. Y. 

Speed Reducers: Speed Reducers to obtain any 
desired reduction up to 24,000 to 1 are described 
and illustrated in Catalog 29-A, issued_by The 
Ohio Gear Co., 1336 East 179th St., Cleveland, 
O. Copy free upon request. 

Die Making Machines: How dies, temsplates 
pages etc., can be sawed ont, filed, and apped 
easily and accurately on Oliver die making ma- 
chines, is fully described in a bulletin issued by 
the Oliver Instrument Company, 1430 Maumee 
Street. Adrian. “Mieh. Mailed non rennect 

Automatic Polishing and Buffing Machine, de- 
signed by roduction specialists and built according 
to the latest principles of engineering, will polish 
work uniformly and economically. Write for infor- 
mation to The Packer Machine Co., Meriden, Conn, 

17 Years of Research in Rust Proofing are in- 
corporated in the information contained in a book 
on ‘‘Parkerizing’’, issued by Parker Rust-Proof Co.. 
2204 East Milwaukee Ave., Detroit, Mich. Ask 
for copy. 

Good Gears of all poo pet spiral, bevel, 
worm, hypoid—in fact any kind or type of gear 
desired, large or small, machined to an excellent 
finieh and the highest degree of areuracy may he 
obtained from Perkins Muchine & Gear Co., 161 
Cirenit Ave Swringficld Maca Write for estimates, 

Reduce Grinding Costs: Let the Porter Machine 
Co., 3120 Forrer Ave., Cincinnati, Ohio, grand 
your straight cylindrical, shoulder, and profile sur- 
face work by the centerless method at low cost. 
Send blue prints for quotations, 


Production No. 601 Machine for sanding, sur- 
facing, polishing, burr'ng; leaves a straight line fin- 
ish; eliminates hand labor. Write Production Ma- 
chine Co., Greenfield, Mass., for illustrated folder. 
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Heat Treating by Specialists: Have 
treating done by specialists better, queen am 
cheaper than you can do it yourself. Send “speci 
fications for estimates and quotations to The Queer 
City Steel Treating Co., 436 Oliver St, gin. 
cinnati, Ohio, 

Foot-Controlled Alir-Valve: Altr-operat 
ment can now be controlled by valves thee 
operated by the foot, peeving the hands free t 
operate, the ae, bag 6488 to the 

oss Operating Valve se wi 
Detroit, Michigan. ch 

Rotor Air Tools: The latest types of airope. 
ated hand tools for grinding, polishing, drilling 
and other similar operations are described ani 
an tA ins ae a can be had by 
writing The Rotor Air Tool Company, 570 ‘ 
negie Ave., Cleveland, Ohio. 7 oe 

Cut small gears, pinions, ratchets, automatically, 
An _ automatic hobbing machine for small w 
with magazine feed, is described in Catalog WMI. 
issued by Geo. Scherr Co., 130 Lafayette §t, 
New York, N. Y. Write for free copy. 

Simonds Files: A useful book on files showin 
the various styles made, their uses, cross-section, 
and cuts, and containing a number of referena 
tables and other infurmation useful in a machin 
shop can be had by addressing Advertising Dept, 
Simonds Saw & Steel Co., 470 Main Street, Fiteh- 
burg. Mass. 

Lathes for Production or Maintenance. Catal 
No. 94, issued by the Sonth Bend Lathe Work, 
309 E. Madison St., South Bend, Ind., descrihy 
and illustrates the complete line of back-geare 
screw-cutting engine lathes built by this fim 
Ask for a copy. 


You can harden and temper tools and small party 
correctly and economically by using an “Electro 
blast’? high speed muffle furnace. Ask Stark Tol 
Company, Waltham, Mass., for complete inform: 
tion and details, 

The Live Center you have been Looking For 
The Sturdimatic Live Center has eight outstani 
ing features; = what you have been looking fa. 
Ask for bulletin and prices. Sturdimatic 0s, 
5222 Third Ave., Detroit, Mich. 

Cutting and Grinding Facts: A discussion d 
cutting oils and lubricants, together with descri 
tions and illustrations of various kinds of jobs up 
which cutting oils are used, is contained in? 
booklet that is issued by the Sun Oil Company, 
1608 Walnut Sfreet, Philadelphia, Penna. Fm 
upon request. 

Sutton “Sur-Grip” Collets with Diamond Serre 
tions are fully described in a folder that will & 
sent without charge upon application to Sutton Tol 
Company, 2842 W. Grand [lvd., Detroit, Mich'g 2 
_ “Midget” Five-In One Slide Rule is a combim 
tion of Mannheim, VPolymetric, Log-Log, _ Binan, 
Add and Substract Slide Rule. Is_4_ in. diameter, 
gives equivalent of 12-in. rule. to 
Sales Co., 21 West Broadway, New York, N, 1, 
for catalog and prices. 

yor, 4 yr Is a Kerwey Ouinee sie It is 
equip; wi readwe eyway Cutting 
Stinple, economical. Write for bulletin. Threat 
well Tool Co., Greenfield, Mass. 

Chuck With Air: How time, and labor can b 
saved by the use of air-operated chucks, cylinden 
and other equipment is told in_a book whid 
describes ‘*Hopkins”’ Air-Ouerated Equipment. Pub 
lished by The Tompkins-Johnson Company, 620 %. 
Mechanic St., Jackson, Mich. Sent free apm 
request. 

Protection and Beauty can be added to the ell 
ing points of your product by applying a metal cot 
of Udylite-Cadminm. — Ask Udylite Process 
3939 Bellevue Ave., Detroit, Michigan, for om 
~ ee as to equipment required, methods, 
costs, etc. 


Steels for shafting, manufacturing, and all othe 
purposes where cold finished steels are required oi 
be had in a wide range of sizes, ready for use. 

Tnion Drawn Steel Co., Massillon, Ohio, for nam 
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a Counterbores and Countersinks, Connterbore Sets, Spotfacers, Core 
© Gi Drills, Reamers, Hollow Mills, Full Floating Holders, Facing Heads, 


Form Cutters, Boring Bars, Boring Heads, Adjustable Extension Holders, 


mr) Multi Diameter Tools. 
0 te Catalog on Request: Representatives in All Principal Cities. 
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atically, 
i] wet 
e 
tte Bt, 
showing | THE MIDGET “‘FIVE-IN-ONE”’ SLIDE RULE ¢ 3 ° 
-section#§ |is a combination Mannheim, Polymetric Log- A Precision Microm eter 
reference Lee, Binary, Add and Subtract Slide Rule. | It 
maching | will instantly add, subtract, multiply and divide for 
any combination of whole numbers, fractions, 50 
Kite-§ | mixed numbers and — — greny zoek s 
— and power, also Logs, Sines 
Catal and Tangents. Made of alu- Gongusieed A A, 
Worl, ¢\ minum with scales on white Money — if you 
lescrihes \) cemalold enamel. Bite > — are not satisfied. Size 
k-gearel é ‘colleges. Price with’ instruc 0 eats Other sizes 
is fim ‘tions. and_ Fabrikoid Case pric n proportion. 
m ‘$2.00. With leather case Send. Money Order or : 
all party Oe of, J) $2.50. Sent C.0.D. if de- Check. Include _ ten 
‘Electro 7 sired. Catalogue Free cents to cover postage, 
hg TAVELLA SALES Co. BRADLEY MACHINERY CO 
inform Broadway, New York 
en were eee 6502 Epworth Biva. Detroit, Mich. 
For: 
natant 
ring for. 
; L ‘ 
iad! | he Cullman Lathe Drive 
ba wn 7 J 
a A Motor Drive Unit 
Frw ° 
with 
Serre: ° 
‘ei’ Belt Drive Smoothness 
‘on Tool 
ich’ for your 
rite 
inary, 
ine LATHES, SHAPERS and 
1}! MILLING MACHINES 





Easily Installed. 
»f | 4 bolts attach this unit to 











ic your machine. Ny wait 9s " es 

be SOLD ON APPROVAL 

ale Send for complete information 

~1| The Cullman Wheel Co. 

=| 1336 Altgeld Street Chicago, Illinois 
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Multiple Drilling With a Single-Spindle a bene 
‘ethods AM. a malt le drilling may be don 
ind alg 4 poultice spindle 
of. , is 
~# eo the Unite States D 
Riverside Drive, Cincinnati, Dhiio. 

Riestoiontty-Deiven ee Tools: 
line of electric drills, nders, 
toolpos' “77 ers, an bene and 
described Cata No. 33, yt 
United States Electric Tool Co., #45 West 8S 
Street, Cincinnati, Ohio. Copy free. 

Routing, Engraving, Filing, Grindin 
on your milling machine, equipped with 
High, — Milling Head. $ 

‘ool Co., 647 West Washington, Chicago, 
met to send one on trial or send descriptive folder. 

“Extra Value’ Hack Saw Blades: Hack saw 
blades made of an alloy in which molybdenum is 
po and which are said to withstand shock and 

to an unusual degree are now_being made 
by Victor Saw Works, Middletown, N. Y. Full 
particulars will he sent upon reanent. 

Vincent-Huntington Grinding Wheel Dressers are 
economical and efficient. Write for folder MS to 
The Vincent Steel Process Co., 2432 Bellevue Ave., 
Detroit, Michigan. 

Waltham Cylindrical Sub-Presses may be adjust- 
ed for wear and perfect alignment can be maintain- 
ed. Booklet on Sub-Presses and Dies can_be_ had 
ty addressing Waltham Machine Works, Waltham, 

ass. 

Toolmakers’ Tool Chests: The complete line of 
~y tool chests for toolmakers and machinists made 

vy J. M. Waterston, 420 Woodward Ave., Detroit, 
Mich. is described in Catalog No. 25. Write for it. 


Expanding Mandrels will Solve your Problem: A 
set of 12 “Champion”? Expanding Mandrels will 
fit any hole from % in. to 6% in. Write for 
details ~ The Western Tool & Mfg. Co., Spring- 
field, Ohi 

Power ‘ies In Any Position: The modern flex- 
ible snare makes it possible to ive all kinds and 

ls in places and positions impomivle of 
scores o with a mt shatt machines. Ask 8. 

White Industrial D oY 
fs04 West. fond Street, New York, N. Y., for 
the “Flexible Shaft Handbook.” Copy free to any 

mechanical executive addressing this firm on his 
firm letterhead 

Your aa Power Plant is contained in a Witte 
engine. il or gas. _No expert operator needed. 
Write Witte Engine Works, tT 23 Oakland Ave., 
Kansas City, Mo., for catalog. 


ll Head Co., toi oo4 
ane “vy, 8.” 





can _be done 











GRANT NOISELESS RIVET-SPINNING 
MACHINES. A method of heading rivets 
which is said to be not only absolutely 
noiseless but also faster and more satis- 
factory in every way than hammering is 
described in detail in a bulletin that 
has been issued by The Grant Manufac- 
turing and Machine Co., 96 Silliman 
Ave., Bridgeport, Conn. 

Instead of hammering, the rivets are 
headed by spinning, using a machine 
which is similar in design to the usual 
type of riveting machine. The spinning 
action leaves the rivet head highly pol- 
ished and with no marks of the rivet- 
ing tool. The speed of the operation is 
limited only by the speed with which 


the work can be handled. A wide variety 
of spinning machines are illustrated and 
described in the bulletin. 
upon request. 


Copies free 
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MACHINE GAS CUTTING. This book 
issued by the Air Reduction Sales Com. 
pany, 60 East 42nd St., New York, N. y, 
has been produced ‘to acquaint the 
metal-working public with the cu 
of metal sheets and bars by the use of 
an automatic machine in which the too) 
used consists of an acetylene cutting 
torch. The book contains 92 pages 84x 
11 inches in size, featuring the Aire 
“Radiagraph”,““Camograph”, “Oxygraph”, 
and the “Tramograph”—all of which are 
products of the above-mentioned com. 
pany. 

The opening chapter consists of an 
“interview” in which all the questions 
relating to the use and advantages of 
gas-cutting equipment are asked and 
answered in detail. The balance of the 
book consists of descriptions of a variety 
of jobs upon which machine gas cutting 
is used, with data regarding the poer- 
formance. 


In addition to complete descriptions 
of the machine enumerated above, the 
book is profusely illustrated with. pho- 
tographs of the machine at work, pieces 
that have been cut with these machines, 
and products of all kinds that have been 
fabricated by the use of machine ga 
cutting. The pieces shown include gates 
for a hydroelectric dam, blast furnace 
top ring and dome, machine tool beds, 
bell buoys, boiler headers, gear blanks, 
dies, gear housings, large and small lev- 
ers, steel plate shapes, and so on. The 
pictures of the cutting machines in 
operation show the torches used singly 
and in multiples of two, three, and four 
for production work. 

A copy of the book is available to any 
mechanical executive who will address 
his request on his firm letterhead. 





VAN KEUREN PRECISION MEASUR- 
ING TOOLS. Catalog No. 29, issued by 
The Van Keuren Co., 12 Copeland %t, 
Watertown Boston, Mass., contains com: 
plete descriptions and illustrations o 
the light wave equipments referent 
gage blocks, microgage layout tools, plu 
gages, thread measuring wires, flat ani 
cylindrical laps, surface plates, sine bars, 
light wave micrometers and other tools 
made by this firm. 

The book should be of especial interest 
to heads of tool departments or thos 
in charge of inspection. A copy will 
sent to any mechanical executive upd 
request. 
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